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The columns of this publication are open to the discussion 
of all subjects relating to paving, sewerage, water-works, 
street-lighting, and the physical improvement of cities. Prac- 
tical information as to the merits of materials used in such 
work and new methods, with photographs and drawings, which 
may be used for illustration, are especially desired. We are 
glad to get brief notes as to proposed improvements and the let- 
ting of large contracts. 

City engineers are requested to send us as early as posst- 
ble copies of their annual reports, which will be given proper 
notice. 

Articles relating to methods of road making and mainte- 
nance are invited. 





VIEWS OF FRENCH, GERMAN AND BRITISH ENGINEER 8 
ON STREET PAVING. 
By Louis H. Gibson, Our Special Representative in Europe. 

URING the last few weeks I have been studying pavements in 

a comparative spirit, and particularly from the point of view 
of those interested in asphalt. In that connection it is well to un- 
derstand that the views, coming as they do from French, German 
and English engineers who are prejudiced in favor of asphalt, are 
destined to be considered with more or less prejudice. Yet, at the 
same time, no one can say that these engineers are partisans, that 
they are unfair or narrow in their views of pavements. One French 
engineer, who has devoted his life to the advancement of asphalt, 
states that there is only one other pavement which is deserving of 
comparison with asphalt, viz.: The wooden block pavement. 

His statement of the ideal pavement is that it should be one 
smooth and with certain elasticity under travel at the same time 
that itis sufficiently firm and solid to readily drain itself and be sus- 
ceptible of economical and perfect cleaning. It must also meet 
hygienic requirements. He states that wooden block pavement 
has, to a certain extent, the elasticity demanded of a first-class 
pavement, but affirms that it is more expensive than asphalt, both as 
to first cost, as well as cost of maintenance, is quite slippery in wet 
weather and not so readily cleaned nor perfectly drained as asphalt. 
He further states, with great emphasis, that a wooden block pave- 
ment is by no means hygienic. 

In speaking of asphalt pavement this engineer says that it has 
the resistant quality which meets the ideal of a first-class pave- 
ment; that it is smooth, drains naturally and is susceptible to 
thorough purification and cleansing by ordinary street cleaning 
methods; that it is non-absorbent, for which reason it readily dries 
after showers and does not hold, in a noxious form, any of the 
street impurities. Anything that remains on the surface, even for 
a shert time, soon becomes dry if it is not washed into the sewer. 
Under either of these conditions they are not disturbing nor 
dangerous. 

In speaking of the relative cost of asphalt and wooden pave- 
ment, the writer says that he can remove himself outside the 
bounds of prejudice because of personal interest in asphalt, by 
making an actual exhibit taken from the accounts of the city of Paris, 
which are nothing more or less than absolute records of costs 
and expenses. The figures, as he gives them, though doubtiess far 
from being relatively the same in America, are on the basis of one 
square metre,a metre being a little over thirty-nine inches, as 
follows: 


Asphalt, two inches thick on Portland cement, six inches 


TIE citcinicencoses sisi inci sacensataminancsnininte ee FC 
Cost of caring for, in repairs, per annum, after twenty months 
of gratuitous Care........... s...00+ 9 nected ieemaldaliiciies sccesconmescce 86 


In certain streets, where traffic is enceptionally heavy, like 
Rue Richelieu and Rue St. Honore, the asphalt is two and 
one-half inches in thickness, and the concrete eight inches 
in thickness. The cost established for these streets is ........ 4 60 
The cost of repairs, after the period of twenty months gratui- 
tous attention, is the same as for other streets .................. 40 
To compare with the above are the followirg figures for paving 
in wood : 
Blocks on a cement base.............. — Le | 
Repairs after six months gratuitous attention............c00- 59 
The above amount is for repairs on streets with the heaviest 
travel. Those with lighter travel....... soomeateteeteetnennemmees GE 


Professor Deitrich, who was sent from Berlin by the German 
government, for the purpose of examining the pavements of Lon- 
don, Paris, and the most popular cities of America, returned to his 
country with a condemnation of all pavements in wood, and rec- 
ommended that the streets so paved in Berlin be repaved with 
asphalt. 

Even our engineering authorities in Paris, who are particularly 
interested in asphalt, do not agree with the severity of this recom- 
mendation. It is stated that his judgment must have been largely 


formed by observations where sufficient care had never been taken, 
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either to prepare the wooden blocks before laying, or to give the 
pavement a good foundation. The foundation for wood, as for 
all other pavements, demands the most serious attention. The 
writer on asphalt states that the experience in Paris with wood 
does not justify the severe condemnation which it received from 
Professor Deitrich. 

I have before me the report of Colonel Haywood, Engineer in 
Chief of the city of London, upon the roads of asphalt comprime 
of that city. He says the value of asphalt pavements may be con- 
sidered under the following general heads: Convenience and com- 
fort of travel, hygiene, ease of cleaning, facility of construction and 
repair, and costs. 

As to convenience and comfort of travel, Colonel Haywood 
affirms that vehicles can move much more rapidly, with less effort 
to the horses and more comfort to the travelers, than over any other 
road, consequently there is less fatigue to the horses and as well to 
those who ride. Asphalt being impermeable to moisture, it more 
quickly recovers from a slippery state after rain or sprinkling. 
Under the heading of hygiene, he covers about the same ground 
as the French engineer, though under that heading he enlarges by 
considering the effect of the slipping of horses on wood, asphalt 
and stone. He states that if the asphalt pavement were perfectly 
clean, that even when wet it is not so slippery as either of the other 
two pavements mentioned, and that from the fact that asphalt may 
be more readily kept clean than any of the others it is less liable 
to be slippery when wet. He also claims that while horses will get 
up less quickly when they fall on an asphalt pavement than on 
wood or stone, they are less seriously injured. 

Under the heading “construction and repairs” he covers about 
the same ground that has been gone over in these articles in Pav- 
ING AND MUNICIPAL ENGINEERING. The costs are not greatly dif- 
ferent from those given for Paris pavements. 

In connection with the above it may be of interest to know that 
not a great deal of asphalt pavement is being placed in Paris dur- 
ing this year. The new pavements on the important streets are of 
wood. Parts of Avenue de L’Opera, Rue des Capucines, Boulevard 
St.Germain,and many other great streets, are either being repaved 
or extended in wood. Avenue de L’Opera and Rue des Capucines 
are being repaved, an old wood pavement being taken up and a 
new one being put down on the old foundation. The pavement on 
Boulevard St. Germain, that is being placed this year, is an exten- 
sion of the pavement begun a few years ago. The pavements on 
Avenue de L’Opera and Rue des Capucines are of the ordinary 
blocks dipped in creosote asa preservative. They are laid ona 
seven-inch bed of Portland cement concrete. They are carefully 
arranged with a quarter-inch space all around, separating each 
block from the others. Into this opening is poured pitch to the 
depth of one inch, on top of which to the surface is poured a liquid 
cement mortar. This differs slightly from the pavement on Boule. 
vard St. Germain, in that in the latter no pitch is used, all of the 
space between the blocks being filled with a Portland cement mor- 
tar, as above. 


PROPOSED COMPETITIVE TRIAL OF ROAD MACHINERY, 


HE regular December meeting of the Engineering Association 
of the South was held at the new headquarters of the associa- 
tion in the Cumberland publishing house, Nashville, Tenn., on the 
evening of December 10. Mr. Hunter McDonald, of Atlanta, Ga 
engineer in charge of the Western & Atlantic R. R., presided. 

Mr. Olin H. Landreth brought before the association for con- 
sideration, the question of instituting under the auspices of the as- 
sociation a competitive trial of machinery used in highway build- 
ing, such as graders, ditchers, surfacers, rock crushers, steam and 
horse rollers, etc. After an extended discussion by Messrs. 8. C. 


Lewis, Hunter McDonald and W. H. Lyle, which in the main was 
favorable to the enterprise, a committee was appointed by the 
chair to investigate and report at the next regular meeting the 
feasibility of instituting the competitive trial proposed. Messrs. 
Olin H. Landreth, W.G. Kirkpatrick and J. A. Fairleigh comprised 
the committee. 
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NATIONAL BRICK MANUFACTURERS’ ASSOCIATION. 


‘THE sixth annual meeting of the National Brick Manufacturers 

Association, which will be held in Washington from the 12th 
to the 16th of this month, promises to be one of the most interest- 
ing in the history of the organization, and the indications are that 
it will be largely attended. The programme is as follows: 


’ 


First Session, TUESDAY, 2:30 P. M. 


Roll-call. Enrollment of new members. 
President’s Annual Address—J. C. Adams, Indianapolis, Ind. 
Report of Officers. Election of Officers. Installation of Officers. 
1, Essay—“ Brick and Tile Burning.” R. M. Greer, Tuxpam, 
Mexico. 
2. “A Year’s Lessons.” General discussion, led by Anthony Itt- 
ner, St. Louis, Mo. 
Note: At the close of each address or essay, the subject under 
consideration will be fully discussed. 


TuEsDAY EVENING, 8 O'CLOCK. 


Fourth Annual Pow-wow, under the auspices of the Washing- 
ton Brick Manufacturers’ Association, will be held in the Conven- 
tion Hall. B. H. Warner, Master of Ceremonies. 


SEcoND SEssION, WEDNESDAY, 9:30 A. M. 
8. Address—“ Use and Abuse of Brickmaking Machinery.” W. 
R. Cunningham, Frankfort, Ind. 
4. Essay—“ Mixtures of Clay.” Robert Lyle, Woodbridge, N. J. 
5. “Making and Handling Front and Ornamental Brick.” Dis- 
cussion led by James H. Beggs, Wilmington, N. J. 
Reports of Standing Committees. 


THIRD Session, WEDNESDAY, 2:30 P. M. 
6. Essay—“Brickmaking, Ancient and Modern.” Thos. Mould- 
ing, Chicago, Ill. 
7. Address—“Drying Brick.” 
8. Address—‘“ Organizations of Brickmakers.” 
Pittsburgh, Pa. 
9. “Profit and Loss in Brickmaking.” 
DeHaven, Akron, Ohio. 
10. Question Box. 


Ed. Callaway, Syracuse, N. Y. 
Edwin McGraw, 


Discussion led by J. B. 


FourtH Session, THurspAy, 9:00 A. M. 





11. Essay—“The Soft Clay Process.” —— 

12. Address—“ The Signs of the Times.” 
R. I. 

13. Essay—“ Paving Brick.” G. H. Brown, Sioux City, Iowa. 

14. Address—“ Hand v. Machine Work.” Jas. Dingee, Philadel- 
phia, Pa. 

15. “Does It Pay to Insure Against Casualties?” Discussion led 
by J. C. Adams, Indianapolis, Ind. 

16. Question Box. 


J. A. Snell, Barrington, 


FirtH Session, THURSDAY, 2:30 P. M. 


17. Essay--“ Burning Brick.” Wm. H. West, Washington, D. C. 





18. “Some Essentials to Success in the Use of Oil asa Fuel.” Dis- 
cussion led by 
19. Address—“Labor Troubles—How to Avoid Them.” D. G. 


Harriman, New York, N. Y. 
20. Question Box. 

Reports of Committees. 

Miscellaneous Business. 


FRIDAY 


There will be a free excursion on the splendid iron steamer 
“ Macalister,” to Mt. Vernon, the home and burial place of the im- 
mortal Washington. If the weather is propitious this will be a 
most enjoyable feature. Other side trips, such asa reception at 
the Executive Mansion, and visits to the brickyards are contem- 
plated. 

The general headquarters of the Association will be at Wil- 
lard’s Hotel. 
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GOOD ROADS. 
By Isaac B. Potter. 


, er’ will agree with me that your roads are bad. You may not 

know that they are the very worstin the world; but you have 
never seen or heard of worse ones; nor, alas, perhaps of better. 
You live on the main road in an important county. I saw youone 
day last spring trying to drive your best horse through the pasty 
depths of that mysterious streak of public territory, and while the 
patient beast was pulling the harness in two, in his efforts to lift 
you and your scant load on to the little bridge near the mill. 

It is an honest picture —as honest as the sun; let us sit down to- 
gether and look at it. You will notice that your face is turned the 
other way,and I promise not to tell anybody who you are; for I feel 
that the day is soon coming when every American farmer will look 
upon that picture with some regret, and I have no desire to humili- 
ate a friend; besides, it is not your fault alone that this road is bad, 
nor is it this road alone that presents a sea of slush and slime 
throughout each rainy season. 

There were 10,000 farm horses in your county on the day when 
this photograph was taken, and for about four weeks all the county 


I had supposed them to be; worse than you think them tobe. They 
are disgracefully bad almost without exception. One day I said to 
myself: “Now, there is the great Empire State; she is out of debt, 
rich, populous, thriving ; she has 125 people for every square mile 
of her territory, nearly 200 incorporated cities and villages, and the 
value of her farm crops last year was about one and one-half times 
that of all the New England States combined. I will go up to the 
capital county of this great state and see what sort of roads New 
York has provided for her farmers.” So one day in April a year 
ago I went to Albany, and there, almost in the shadow of that mag- 
nificent $25,000,000 State-house, I found the farmers of Albany 
county literaly struggling in a “slough of despond.” Here is a 
picture from an actual sketch made at that time. 

Another perfectly honest picture; as honest as the sun. How 
much do you suppose it costs the farmers of Albany county per 
day to keep the roads in that condition? The legislature was then 
in session making laws “for the better government of the City of 
New York,” “for the expenditure of money in the repair of state 
canals,” “for improvement of navigation in the Hudson river,” “for 
the completion of the state capital,” “for the maintenance of con- 
victs in the State Prison,” and so on, millions for expenses without 
end, but nothing in behalf of the farmer. I bought an Al- 








ae 





roads had been in just this condition. Teaming was out of the ques- 
tion; to haul a load to town was impossible, and the 10,000 farm 
horses stood in their stalls “eating their heads off.” At what cost to 
the farmers? Assume that the cost of keeping each horse is twenty- 
five cents per day, including labor, food, and all other items, and in 
half a minute we compute that it costs $2,500 per day, $17,500 per 
week and exactly $70,000 for the four weeks that these horses have 
been standing practically idle. A bad road, you see,is an expen- 
sive thing. 

It is expensive not alone to the farmers of your county, but to 
the famersof the entire country. The average rain-fall in the United 
States is something over forty inches per year. The dirt road ab- 
sorbs these forty odd inches of water, freezes and thaws, dries, pul- 
verizes, changes from paste to powder and back again from powder 
to paste, and for weeks at a time is practically impassable. Farm 
traffic is tied up. You have produce to sell, purchases to make, 
grain to grind, timber to haul, bills to collect and obligations to 
meet, but all these must wait because your only avenue of travel is 
taking its annual soak. A dozen times a day you look out of your 
barn door with the hope of seeing some struggling vagrant of whom 
you can enqiure, “ How is the road?” 

I do not intend to overdraw the picture, for we have agreed to- 
gether to stick to facts alone,and so I have traveled many miles and 
gone to much trouble in order that my letter to you might contain 
only the truth, and I find the country roads to be even worse than 





{ bany morning newspaper, and found in that a somewhat ex- 
tended article on the condition of the roads in the state of 
New York, showing that all rural business was at a stand- 
still; that the farmers were feeding grain to their cattle be- 
cause it could not be taken to the mill, and that the effect of 
this condition of affairs was seriously felt by merchants. 

From twenty-seven of our states came at that time re- 
ports which, without exception, described the public roads to 
be in acondition not unlike those of Albany county. From 
one of the wealthiest and most populous western states, a 
state full of resources and endless possibilities for the farmer, 
came a photograph, taken on an important country road lead- 
ing into one of the great cities. I might tell you what city 
it was, but the scene is no worse than could have been found 
in the suburbs of a hundred other towns at that time and I 
have no desire to excite municipal jealousy. Here is the 
picture. You see the wagon has become hopelessly stuck, 
and is abandoned by horse and driver. If that horse could 
talk, what a story we might have! He would tell you a pa- 
tient tale of pains and trials that you know not of and assure 
you that a dirt road in a civilized country is as much out of 
place as a dirt roof. 





VITRIFIED BRICK THE ROADWAY OF THE FUTURE* 
By Edward Stabler, Jr. 


BELIEVE it is conceded that the most important subject con- 
nected with the future prosperity and healthy growth of Balti- 
more as a city, is the ever-abiding one of a low rate of taxation, and 
the burden so nicely adjusted as not to fall heavily upon any one 
class of our citizens or upon any one interest,commercial or other- 
wise. 

Next to this in importance, as affecting the householder, the 
taxpaper or the capitalist, and all classes of our citizens, from the 
merchant prince in his luxurious carriage to the carter or dray- 
man who drives his own horse and vehicle and obtains his living 
thereby, is the condition of our street beds and roadways. 

No one thing more distinctly marks the line of distinction be- 
tween the provincial town on the one hand, and the progressive 
and modern city on the other, than smooth, solid, well paved and 
well-kept streets ; and no one thing, perhaps, has a more direct influ. 
ence upon the desirability and value of real estate, both urban and 
suburban. 

The street that is solidly paved wears the longest, presents the 
greatest resistance to heavy traffic, and requires the smallest 
amount of repairs. 





*A paper read before the Taxpayers’ Association, of Baltimore. 
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The street that is smooth confers a blessing upon those who 
drive over its surface, the wear and tear upon draft animals and 
vehicles is reduced to a minimum, the surface is thoroughly 
cleansed by every rain, and can be kept clean with the hose or the 
street-sweeping machine. There is no incessant roar and noise of 
traffic, that all medical men unite in saying shortens the lives of 
those who live in cities, besides producing and aggravating many 
forms of disease; while, if the material be not only smooth and 
non-absorbent but made water-proof, the foul substances deposited 
on the streets will not soak into the ground to rise in poisonous ex- 
halations with the heat of summer, engendering zymotic and other 
diseases, as is the case with the cobble or rubble stone pavements, and 
toa lesser degree only with the Belgian block pavement, unless 
laid by the “Camp” patent process, that is, with the joints filled 
with melted pitch. 

The recent decision rendered by our Court of Appeals in the 
North avenue paving case, has put a stop to all general street pav- 
ing operations, and as the question of “ who is to pay ” for improve- 
ments hereafter, and under what system it shall be done, will be be- 
fore us for settlement, it is well to look into the proper material for 
paving our highways, the cost of the various materials now offered 
and the particular mode of laying the same from the engineers’, 
the sanitarians’ and the taxpayers’ stand-points. 

I would commend to our tax-payers the very excellent recom- 
mendations of his Honor Robert C. Davidson, mayor, made to the 
Councils on September 21st last. 

He suggested the appointment of five intelligent and disinter- 
ested citizens, who are to form a board or commission—unpaid— 
and to have general charge of the paving and repaving of our 
streets, designating those, if any, that are to be paved out of the 
general fund for paving streets, etc., etc. 

The other points in this message are also of especial value, and 
our association should use its influence in having them carried 
into effect. The whole question of improved streets was never 
so prominently before the public as at this time, and as a citizen 
interested in ail public improvements, and as a taxpayer, I wish to 
see the question of paving material, etc., settled, before the Gen- 
eral Assembly enacts the needed legislation, to enable the mayor 
and city council to adopt a general, equitable and intelligent ordi- 
nance, to give us improved streets of the best character and 
material and at the lowest cost practicable. 

In doing this, if the proper material and mode of paving be 
adopted, heavy burdens will not be imposed upon the property 
holders now, nor will the tax rate be increased by providing for the 
systematic liquidation of a large paving loan, but provision be 
made for the next generation to bear a portion of the burden. 

As Baltimore is many years behind other cities of her size and 
importance in street paving, we want these improvements made 
without unnecessary delay. 

Having devoted much time and study to material for street 
paving for several years past, and having examined the material 
used and the mode of paving adopted in other cities in the north, 
east and west, I feel justified in recommending vitrified brick asthe 
best paving material for our city, all things considered. 

During my recent term of service in the first branch of the city 
council, I endeavored to have incorporated into the ordinance to 
repave McCulloh street, a clause authorizing the use of “other 
improved paving material,” so that the ordinance should not stipu- 
late expressly—as originally drawn—that compressed asphalt 
blocks only, should be used. 

I was not successful in this, however, nor was I successful in 
having the ordinances to repave St. Paul and Calvert streets so 
amended. 

The vitrified bricks are made in Maryland, the adjoining states, 
and may be made in our city, or at any point where the proper 
kind of clay is found and any one is at liberty to purchase and 
lay them. Not being a monopoly, therefore, but open to competi- 
tion in price, for preparing the street and laying them, there 
was no lobby to urge their use, at any price their proprietors chose 
to ask. 

His Honor Mayor Davidson, for other reasons, very properly 


and wisely vetoed these paving ordinances, and the matter of pav- 
ing these streets was held and still remains in abeyance. 

I called the attention of several of the residents of St. Paul and 
Calvert streets to the brick pavement, and our enterprising fellow- 
citizen, Theodore Hooper, Esq., who had seen this pavement in 
Belgium the year previous, interested several of his neighbors in 
the project, and they have, at their own expense, had a vitrified 
brick pavement laid for one block on Biddle street, at the intersec- 
tion of Calvert, while an additional block is now being laid, extend- 
ing north to Preston street. 

I am informed that the property holders in the adjoining block 
on Calvert street, south of Biddle, and extending to Chase, will 
contract shortly for this pavement, they paying all the expenses for 
laying it. 

The total cost of the brick pavement to them is $1.80 per square 
yard. The cost of the asphalt blocks, as laid by the Maryland 
Pavement Company is, or has been, $2.50 per square yard, while 
the Belgian block pavement costs from $2.60 to $2.75 per square 
yard. LIunderstand the last job of laying a Belgian pavement by 
the city by contract, cost $2.60 per square yard. 

As the city does most of the Belgian block paving by day work 
itis difficult to arrive at the cost of it per square yard, if it can be 
ascertained at all. 


It must be admitted that the granite or Belgian block pave- 
ment, as compared with other material, offers the greatest resist- 
ance to heavy street traffic; this is the only advantage that can be 
claim d for its use, over vitrified brick, while I think it can be 
shown that the other advantages of the brick pavement more 
than counterbalance the probable greater wearing quality of the 
granite. 


In the western and some of the northwestern states a granite 
roadway costs about double one of brick. Granite must be 
brought from considerable distance, while suitable brick clay is 
found in nearly all the states. 

The cost of a Belgian pavement here may be set down then at 
from $2.50 to $2.75 per square yard. The work done by the city 
probably costs the latter sum and possibly more. 

Although the Belgian pavement is a vast improvement over 
cobble stone (or properly speaking rubble stone) yet it can not com- 
pare in smoothness and comfort to the asphalt or bricks, and unless 
the joints are laid with pitch, to make it watertight—which entails 
an additional expense, the leakage into the ground of liquid filth 
is only a little less than in our present rough stone pavements. 

The uneven surface—even slightly uneven —affords lodgment 
for slid filth and dust, and this kind of pavement is never clean; a 
rough or uneven street is in the very nature of things, an unclean 
street. 


Another feature, and most objectionable of all, is that the 
blocks invariably wear extremely and dangerously smooth ; that is, 
slippery. 

The pavements on Baltimore or other streets—(outside of the 
railroad tracks)—are so smooth as to make driving thereon danger- 
ous, while any one who does much driving between the rails should 
take out an accident policy for both man and beast before ventur- 
ing upon so hazardous an experiment. The bed of Madison avenue, 
as well as of Eutaw, Charles and Light streets, outside of the rail- 
way tracks is perilously smooth, as is the pavement on Charles 
street, between Centre and Monument, where there is compara- 
tively but little travel and no railway tracks. 


Asphalt blocks present a beautiful smooth pavement, delightful 
for driving, cleaned by every rain and easily kept clean, non- 
absorbent, water-tight, preventing the leakage through the 
ground of surface water and filth, and it is, in addition, noise- 
less. The cost of this pavement is nearly equal to that of Bel- 
gian blocks, while it offers much less resistance to travel than 
bricks, and hence can only be used for the residence portions of 
our city. 

In cities in which asphalt has been extensively used, its “life” is 
set down at about six years. 

A number of property-holders on Wabash avenue, Chicago, re- 
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cently invoked the aid of the courts to prevent the city authorities 
from laying asphalt pavements. The burning of soft or bituminous 
coal charges the air with sulphuric acid fumes; this dissolves the 
fine grains of carbonate of lime and leaves its bitumen to be blown 
away by the wind. When the disintegration once commences, it 
continues very rapidly. 

A recent writer, referring to sheet asphalt pavements, says: 
“Residents of Washington, D. C., who live in streets paved with as- 
phalt, find the reflected heat from the surface almost unendurable. 
The intense heat radiated from asphalt paved streets is one of the 
principal causes of sun-stroke in Washington.” 

The chief objection to this material, however, is that it wears to 
a perfectly smooth surface, even more objectionable than Belgian 
blocks in this respect. 

A section of this pavement on Madison street west of Howard, 
not « business thoroughfare, has been lately repaired by order of 
the councils, after having been laid for a few years comparatively. 
Sections of this pavement on South street and on North Charles 
street have required frequent repairing or renewing, so that it 
can not be considered a durable pavement, except under a light 
traffic. 

The vitrified brick pavement is as smooth and noiseless as the 
asphalt blocks and as pleasant to drive or walk upon. As to the 
matter of wear, while it is especially recommended for the residence 
portions of our city, yet it has been subjected to the most severe 
tests in other localities. In Holland and Belgium where stone for 
street paving is not generally found, vitrified bricks have been used 
for over a century. 

Bricks have been made in Staffordshire, England, for half a 
century and used in London for paving approaches to freight 
depots, etc., where the traffic of vehicles is exceptionally heavy. 

The first laid in this country was in Bloomington, Illinois, 
eighteen years ago, and has required no repairs since. It was laid 
in the same year upon several streets in Pittsburgh, and I am in- 
formed is subjected to as heavy traffic as we have in this city, not 
excepting Pratt street, and is still in good condition ; the same may 
be said of its use in Allegheny City, Johnstown, Wheeling, Colum- 
bus and other cities. 

The freight depot, yards and approaches of the Chicago, Bur- 
lington and Quincy Railroad in Chicago, are laid with these bricks 
and it is needless to say that there is no heavier street traffic in any 
other locality in that city. It was laid eighteen months ago, Bel- 
gian blocks and asphalt having been taken up to niake way for the 
bricks. The grade is quite heavy. 

In Columbus, Ohio, the yards, freight depots and approaches of 
the Baltimore and Ohio Railroad are paved with the same material. 

Two hundred and seventy cities and towns in this country have 
used or are about adopting this material. 

Philadelphia has twenty-six miles of this pavement, while it is 
also used in Germantown, Harrisburg, Lancaster, York, Pa.; also 
in Buffalo, Troy and other cities of New York, and many southern 
and southwestern cities and towns have adopted it. This pavement 
does not wear smooth or slippery by use. In this respect it is su- 
perior to either granite or asphalt blocks. The bricks are as non- 
absorbent as either granite or asphalt, and hence are not affected 
by frost, and even when laid with fine sand, they make a water- 
tight and consequently a sanitary roadway. 

Being perfectly uniform on the surface, there is no lodgment 
for filth or dust and the streets need no sprinkling. 

Large sums are expended every year by business men and oth- 
ers for sprinkling our streets, whereas if we had smooth pavements 
this outlay would be saved. 

Dr. James E. Reeves, the eminent sanitarian, late president of 
the American Public Health Association, says: 

“From a sanitary point of view, vitrified brick for roadway pav- 
ing is absolutely priceless. No other material in use for street pav- 
ing can be compared with it for cleanliness. Besides, it is the easi- 
est to keep clean and in good repair. Clay is the ore of aluminum, 
and when properly mixed and vitrified becomes an igneous rock, 
unaffected by heat, water or frost, It has a greater resisting power 


against shock than granite, is homogeneous, slightly elastic, has no 
grit which will bite steel or iron, will neither act upon or be acted 
upon by horses’ shoes, has a more perfect bearing than stone, can be 
laid more compact, is noiseless, dustless, non-absorbent, and there- 
fore more healthful.” 

Drs. J. Collins Warren and H. J. Barnes, distinguished physi- 
cians and sanitarians of Boston, say that many malignant diseases 
arise from street dirt or dust, and that the question of paving ma- 
terial is a question of public sanitation, and should be settled by 
the municipal authorities. 

Tests made of brick manufactured at Bucyrus, Ohio, show that 
they absorbed two and three-eighths ounces of water during an 
immersion of twenty-four hours, while tests of other bricks showed 
less power of absorption than many of the hard sandstones used in 
the north and west for paving blocks in the absence of granite. 

Tests made at Omaha, Neb., showed that these bricks would 
withstand a pressure of 12,000 pounds to the square inch, and for 
the whole brick of 130,000 pounds. The next important item is 
the cost. I have stated that the cost of these bricks now being laid 
in our city is $1.80 per square yard. I am assured that if our brick 
makers would turn their attention to this kind of bricks, they can 
be laid at about $1.40 per square yard, or about one-half the cost of 
Belgian blocks, taking the bricks at the price at the kiln, and sav- 
ing the freight now paid on them—the freight on the bricks now 
being laid here being about equal to the cost of the brick at the 
shipping point. 

As a matter of political economy, our brickmakers, as wel! as 
our taxpayers, should endeavor to adopt a paving material found 
and manufactured within our city limits, instead of sending tens 
of thousands of dollars out of the state annually to pay for Belgian 
blocks, while in the case of the Lake Trinidad or other asphalt 
pavements, the money goes out of the country to enrich English 
capitalists who own this material. 

In many localities in the valley of the Ohio river, the bricks be- 
ing of local manufacture, the cost of grading the streets, preparing 
the road-bed and laying the brick complete is from $1.05 to $1.25 
per square yard. In laying out new streets in the western cities, 
where no gravel or sand is found in the soil, a foundation of broken 
stone, cinders, sand, etc., has to be provided. This makes the cost 
1.45, as at Decatur, Ill., where ten miles have just been laid. At 
Steubenville, Ohio, the bricks cost $10 per thousand at the kiln, 
and the total cost of the roadway is $1.25 per square yard. At 
Franklin, Pa., the cost is reported to be $1.50, including the curbing. 

Thus it will be seen that the brick is by far the cheapest ma- 
terial that is being used, while it possesses all the advantages o 
asphalt blocks, without the very objectionable feature of wearing 
smooth and slippery, and is far cheaper and far more durable. It 
is readily and quickly laid, and a section can be taken up, when 
necessary, and relaid, as easily as can be done with asphalt blocks 
or any other material. 

I understand there is an ordinance (in some of the German 
cities) that provides for six months official notice to gas or water 
companies, or any other interests, of the intention to lay an im- 
proved pavement. When the time expires, the pavement is laid, 
and it can not then be disturbed for five years, under a heavy pen- 
alty. I think some such regulation would be a valuable one for 
our city. Looking ata pavement of this kind from a sanitary 
point of view, I would recommend that our alleys be paved with it 
and be made watertight, the cheaper quality of brick being used, 
which would make a cheap pavement, and while our front doors 
would be well swept and clean, our back doors would not become 
a dumping ground for offal and filth, a prolific source of disease in 
a city. 

Sanitarians and health officers are now turning their attention to 
the condition of our alleys, which for some unexplained reason 
have been overlooked, while they have been busily engaged in 
cleaning and purifying the streets in front of our residences. Chi- 
cago and other progressive western cities are about adopting the 
system prevailing in Berlin and Paris, of laying a conduit under 
the sidewalk, into which water and gas pipes, electric and telephone 
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wires, etc., may be placed, so that the roadway will not be disturbed, 
when once properly laid. 

The water, gas or other pipes or wires could be laid in our al- 
leys, if they are constructed under the provision of an ordinance 
introduced a few years since by our friend, Mr. Bankard, provid- 
ing for alleys not less than twenty feet in width in all cases. Some 
of our alleys are so narrow it would not be possible to construct a 
sub-way within their limits. 

I find there is a general absence of knowledge of what a vitri- 
fied brick is. The ordinary fire-brick, made of light-colored clay, 
is totally unfit for use as a paving brick. The fire-brick is made 
from refractory clay, while shale clays, so-called, are used for “pav- 
ers,” the commercial term for these bricks. 

Bricks for paving must combine toughness with vitrifaction. 
If a brick is thoroughly vitrified, it means the whole body of clay 
melted homogeneously into one mass. Toughness means the tem- 
pering which is given to the clay while in the firing or burning 
process, whereby the life grain and tenacity of the clay are not 
destroyed. There are many clays that will burn to a condition of 
vitrifaction, yet will not make a standard paving brick, because 
they lack the element of toughness. 

Clay that will make terra cotta pipe, will, as a general thing, 
make vitrified brick. Pure clay will not vitrify, but the iron 
forming a flux unites with the silica, which is the vitrifying pro- 
cess. 

An analysis of shale clay from Ohio shows: Sixty-six per cent. 
of silica, nineteen per cent. of alumina, six per cent. of iron oxide, 
etc. This isa splendid paving brick clay. 

The shale clay may be mixed with potter’s clay, or with red 
clay containing iron. When properly burned, the bricks will vit- 
rify and become as hard as flint. A clay must be free from lime, 
which may be shown by a test with acid. 

The mayor of Steubenville, Ohio, says, they lay six inches of 
broken stone and then roll the bed with a twenty-ton roller; they 
next lay six inches of sand, and the bricks upon this, rolling with 
a light roller—five tons—to make the surface uniform; the bricks 
are then covered with fine sand, rolled in with a light roller. 

In an old street the existing gravel and sand foundation makes 
a good bed for the bricks, but in the alluvial soil of the western 
cities, in making new streets, the foundation is an expensive part 
of the operation. In some localities, where expense is not an ob- 
ject,a deep foundation of steam crushed stone is laid, then six 
inches of sand or railroad cinders, upon which they lay the common 
red clay building bricks, laid flat. Upon this an inch of sand is 
laid, and in turn the vitrified brick, laid upon edge, with melted 
pitch or thin cement poured into the joints, making the pavement 
watertight, while the sand between the layers of bricks gives an 
elasticity that is not otherwise attainable upon a stone foundation. 
Melted pitch may be poured over the whole surface of the pave- 
ment and sand or gravel spread upon it while hot. This makes a 
roadway similar to rolled gravel, and this covering may be renewed 
at a slight expense when worn off. 

Brick fit so closely together that there are no inter-spaces to re- 
tain filth and breed disease. Bricks are adapted for streets over 
which pass the heaviest traffic. The first cost of a brick pavement 
is less than any other fairly durable pavement. Brick paving costs 
less than granite or asphalt, is freer from dust and cheaper to re- 
pair. Finally, a brick pavement never wears slipp2ry, as granite 
and sheet or compressed asphalt blocks do. 


STREET GRADING IN OLYMPIA, WASH. 


R. Millard Lemon, city engineer of Olympia, Wash., submitted 

his annual report to the city council on December 22nd, the 

first ever filed there. It showed that during the last year 50,907 
feet of streets were graded at a cost of $95,381.85 or $1.874 per lineal 
foot. On the subject of street grading he said:- “ Often, streets 
graded and not graveled are impassable mud throughout the 
winter, and I am firmly of the opinion that no street should be 
graded and left in that state. I can see no objection to including 
under the contract everything necessary to a finished street— 
grading, graveling, curbing and in some instances sidewalks—and 
when properly done (and it should not be received otherwise) an 
assessment including all expense will have the merit of being fora 
completed work.” He urges the construction of a new sewerage 





system during this year but advises the council to procure opinions 
from sanitary engineers on a plan prepared by Engineer Camp 
before proceeding with the work of construction. 
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THE HISTORY OF BRICK MANUFACTURE. 
By S. K. Fletcher. 


N the most curious of all private tombs at Thebes in Upper 
Egypt is a complete pictorial description of the whole process 
of brick-making among the Egyptians. This brick-making lacks 
the last stage, as brick-makers in America understand it, for the 
Egyptians for two reasons did not fire or burn many of their bricks. 
First, the slimy, tenacious mud formed by the deposits of the Nile 
at its annual inundations, together with the hot sun, gave a cohes- 
ive material which, when mixed, or unmixed with straw, and 
baked with the natural heat in that warm climate, made a brick 
which would last for centuries in that comparatively rainless 
region. The second reason for leaving the bricks unbaked is that 
fuel was jin ancient times, as it is to day, the great want in Egypt. 
The common fuel for cooking, constantly used by the people in 
towns, villages and country, is nothing else than dried dung of 
camels, oxen and of the water ox, more commonly known as the 
East Indian Buffalo. It was not only brick that was left unburned, 
but the ordinary jars for holding water, and the drinking vessels 
in general use were made of sun baked and sun dried clay. 

We are left in no uncertainty as to the Egyptian manner of 
making their crude brick, for in the tomb of one Rekmara, found at 
Thebes, among many paintings representing trades such as rope- 
makers, carpenters, cabinet-makers, stone-cutters, there is a picture 
representing the whole process of brick making. This tomb is of 
the date Thotmes III, who was, with perhaps, one exception, the 
most famous king of Egypt, who reigned for nearly fifty years, 
counting from a little before, or about 1500 B. C. In this picture 
referred to, men are represented bearing on their shoulders the 
clay in conical shaped baskets, such as are to this day used by 
the modern Egyptians. This clay was thrown into a heap and the 
slaves were made to temper it with their feet. The clay when 
thus worked into the proper condition was cut or taken out by an 
instrument like the Egyptian agricultural hoe (which seems to 
modern eyes like a cross between a pick and a wide adz), and then 
it was placed in a simple wooden mold which made a brick twice 
the size of the common American brick. 

Brick-making was doubtless a huge trust in Egypt. All dwell- 
ing-houses were made with sun-dried brick, as also were the gar- 
den and temple enclosures, walls of isolated forts, and, indeed, of 
every kind of edifice except the temples, which were invariably of 
stone. In short, so great was the demand for brick in Egypt that 
the government undertook to supply that demand at a moderate 
price, and prevented all unauthorized persons from entering into 
the manufacture. The king himself was at the head of the trust, 
and to insure that nobody else was in the business, his stamp or 
large seal, was stamped on to the whole length of the brick as soon 
as it left the mold. That stamp was not a part of the mold. But all 
the bricks did not bear the impression of the king’s stamp. There 
were persons privileged or authorized by the monarch to make 
brick, for which, no doubt, a royalty was paid. Among the names 
impressed upon the brick, those of priests appear the most fre- 
quently after that of the king, and showing that this class ranked 
next to the royal potentate, and that they had no objection to earn an 
honest penny in the greatest business, after the grain interest, in 
which an Egyptian could engage. More bricks bear the name of 
old Thotmes, or Thotmes IIT than that of any other king. He was 
in everything a very energetic monarch who lived 1,500 (or more) 
B. C., or more than two centuries before the Israelites were made 
to manufacture brick under such hard conditions by Rameses II, 
the Pharaoh spoken of in the first and second chapters of Exodus. 
Thotmes III was a mighty warrior and carried his conquests far 
into Asia Minor, and took many thousand captives, who, as slaves 
had to conduce to the prosperity of the Royal Egyptian Brick 
Trust, unlimited. History tells us that this old head of the trust 
reigned fifty years, and that the country was exceedingly flourish- 
ing, and there was a building boom during the whole of his reign. 

Among the Egyptian pictures referred to there are some which 
do not represent brick as adobes, mere sun-dried brick, but the 
color is unmistakably that of brick which have been burned. There 












































is not, however, any representation of the process of burning; in 
short, no painting of a brick kiln. But this portrayal in these 
Egyptian pictures of brick that has been burned and has met with 
confirmation in the discovery of burned brick, which the ancient 
Egyptians used for under-water purposes, or where the building 
material was exposed to great dampness. 

It is, then, in Egypt that we have the earliest authentic particu- 
lar records and facts concerning our most honorable and ancient 
vocation of brick-making; but it is also true that in the Bible we 
have a general statement that brick were made much earlier, and 
that was at the tower of Babel, which would take us back about 
eight or ten centuries before old Thotmes III’s days. For about 
2,250 years B. C., according to some chroniclers, and 3,000 accord- 
ing to others, the tower of Babel was begun; and, in the 11th chap- 
ter of Genesis, 27th verse, you will find it thus written: “And they 
said one to another, go to, let us make brick and burn them thor- 
oughly. And they had brick for stone, and slime for mortar.” In 


the original Hebrew, a sectional gentleman informs me that where © 


in the Egyptian version is rendered, “burn them thoroughly,” if 
translated literally it would read thus, “burn them to a burning.” 
So there is no mistake here about the post-diluvians burning brick. 
If the post-diluvians knew all about it, why of course they must 
have derived their knowledge from Noah and his sons, who were 
ante-diluvians, and it is therefore reasonable toclaim that our pro- 
fession is as old as that of the musical instrument makers, and the 
musicians, and that of the workers in copper and iron, as Jubal 
and Tubal-cain, who are only the sixth generation from Cain the 
first son of Adam and Eve. Indeed, if it comes to antiquity, may 
we not go back a little further, and claim that, by inference, brick 
manufacture was indulged in by Cain himself while Adam was 
still alive? For are we not told in Genesis, 4th chapter, 17th verse, 
that Cain was so glad that he had begotten a man-child, that he 
“turned in and builded a city and called the name of the city after 
his son Enoch?” Now we assume that no man could build a city, 
especially in the land of Nod, without using brick, and it is proba- 
ble that Nod was a country in the same Euphrates valley where 
they began the tower of Babel; it is altogether reasonable that Cain 
did not use adobes, but regular burned brick, which implies a brick 
kiln. So you see, my fellow-craftsmen, that we can, with a good 
show and reason, trace our craft back to a time coeval with Adam 
himself. 

But to return to history where we do not need theories and in- 
ferences. The discoveries in these later days of the ruins of Nine- 
veh by M. Batta, the French consul at Mosul, and the excavations 
and researches there by Messrs. Layard and Rawlinson, have 
thrown much light on the usage of brick for building at a very re- 
mote period in the capital of the ancient and great empire of As- 
syria in the valley of the Euphrates. The building material of 
Babylon, the older and the great rival city of Nineveh, was mostly 
of adobes or sun-dried bricks, for which the wide and often over- 
flowed plains of the Euphrates offered as good slimy clay as Egypt 
itself. But Nineveh, situated on a plain in the upper valley of 
the Tigris, and almost under the Mountains of Koordistan, and 
consequently exposed to more plentiful rains than Babylon, the 
building material used were stone and burned brick. And though 
so many centuries (nearly 800 years B. C.) have elapsed after its 
overthrow by the Medes, and after 625 B. C., the time of its total 
destruction, yet it was found by Mr. Layard that the seemingly im- 
perishable stone of the mountains were either corroded by time or 
disintegrated by fire, while the brick were as firm as ever. This 
led Mr. Layard to make the general and true deduction that as 
building material nothing has ever been invented by man which 
equals brick in enduring quality. Moreover, the most important 
historical discoveries have been made in the last half century at 
Nineveh and Babylon, because the inhabitants of these ancient 
cities committed their history not to records on papyrus or parch- 
ment, or bronze or stone, but to burned brick cylinders. The stone 
would have partially perished, the parchments, if known at that 
time would have decayed, and the papyrus, having not the dry 
climate of Egypt to preserve it, would have been reduced to dust 
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to damp mold. But the brick cylinders, covered with their wedge- 
shaped characters, are to this day preserved intact, and even the 
Museums of Great Britain, France and Germany, show by the 
thousands these brick records of Assyrian ancient history, of As- 
syrian daily life, and also the very catalogues of Assyrian libraries. 

We often hear at banquets, toasts to the printers’ profession “ as 
the art preservative of arts,” yet here in Nineveh, at a period prob- 
ably more than 3,500 years before Faust and Guttenberg made a 
single metal type from which they printed off the celebrated 
Meutz Bible (about 1450 A. D.), and certainly 2,000 years before the 
Chinese began to print books from engraved blocks of wood (about 
50 B. C.), the real art preservative of all arts. 

The Bible is admitted by all archeologists to be the oldest of 
books, but as it was not written so much to tell how people lived 
as how they ought to live, we have only incidentally the manners 
and customs of life, the instruments and implements with which 
they worked, the materials for building their cities, etc. Notwith- 
standing all this we can learn a good deal incidentally of the man- 
ner of life of the Jews and of the surrounding nations. Thus we 
learn of the brick-making in Egypt, which is confirmed by the pic- 
tures on the Egyptian walls which date hundreds of years before 
the Children of Israel left Egypt under Moses. In like manner we 
learn of the brick kilns of Nineveh. In the whole Bible there are 
but three mentions of brick kilns, and one of them refers to the 
brick kilns of Nineveh, namely that in the prophecy of Nahum 
which was made, according to the best chroniclers, in the Eighth 
century B.C. (Nahum III, 14th), “ fortify thy strongholds; go into 
clay, and tread mortar; make strong the brick kilns.” The sec- 
ond mention of the brick kilns is in the 43d chapter of Jeremiah 
and 9th verse. Some think that in this case the word translated 
brick kiln should be brick work. But the first usage in the Bible 
of the word brick kiln is in 11th Samuel, 12th chapter and 31st 
verse, where it tells of David’s siege and conquest of the city of 
Rabbah, the capital of the Ammonites, and how he “ put through” 
his enemies taken in the conquered city. Suffice it to say that 
one of these punishments meted out to the enemy is thus de- 
scribed: “And (he) made them to pass through the brick kilns.” 
Pretty severe punishment that, when we take into consideration 
the degree of heat required to make a good first-class brick. The 
new revised version of the Scriptures gives a marginal rendering 
a little different in order to soften the hardness of the punishment, 
and this explanatory note is added, viz: “with a slight change in 
the Hebrew, ‘he made them labor at the brick kiln.’” But in what- 
ever way it is rendered, we have the important fact that brick 
kilns were known in the country adjoining Palestine in the time 
of David, and David lived about the period when Troy was being 
besieged by the Greeks, i.e., about the eleventh century B. C. 

The reason that there are few allusions to brick and brick 
making in Palestine proper is that the Holy Land abounds in the 
best of building stone of various kinds, and they had no great need 
of brick. 

To come to the making and using of bricks by the Greeks and 
Romans, we come down to comparatively modern times. For the 
Olympic games were revised by Iphitus 776 years B. C., and it is 
from that year that the Greeks counted their period of time—their 
calendar,—while Rome had its fabled foundation by Romulus 28 
years later, or 753 B.C. Consequently these two periods of time 
are many centuries after brick were molded and burned at Nine- 
veh, and about 800 years or more after old Thotmes III put his 
royal stamp upon bricks in Egypt. It has been supposed that the 
Greeks did not employ bricks until after their subjugation by the 
Romans (i. ¢, in the year 146 B. C.), but this is a mistake, for 
Vitruvius, the famous Roman architect, who flourished in the first 
centuries of the Christian era, gives an account of the ancient walls 
of Athens (that is ancient by several centuries in Vitruvius’ 
time). He mentions particularly the important Athenian walls, or 
fortifications towards Mounts Hymethus and Pentelians; and also 
the Cella, or sanctuary rooms, in the temples of Jupiter and Her- 
cules, which were constructed long before the Christian era, 
The Greek name for a brick was derived from ddpov (door-on), a 
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hand-breadth. Theyjcalled;their various sizes of bricks, respec- 
tively, didoron (a foot and a half long and six inches wide and much 
thinner than*modern brick), tetradon (three feet long and a foot 
wide), while the pentadoron was 42 inches long and 18 inches 
wide. Bricks were’also made just half the size of these to break the 
joints of the work. The Greeks laid the long bricks in one course 
and the short bricks in the course above them. Vitruvius says the 
longest brick (that measuring 42x18) was used in the public build- 
ings at Athens, while the tetradoron was used for private buildings 
and dwellings. 

The Romans, according to Pliny the Elder, did not make much 
use of brick until about two centuries B.C. Then the material for 
building was extensively used. Just before the Christian era 
scarcely a building was constructed of stone except the temples 
and even the inner walls of these were constructed of brick. In 
the days of Julius Cesar (who died suddenly in the year 44 B. C.) 
there was a reguiar boom in brick buildings, but it was the boast 
of his successor, Augustus, that he “found Rome built of brick, but 
left it marble.” This, however, was rather an empty boast of Au- 
gustus or his flatterers, for, during his reign, there was a perfect 
mania for building, and ten times as many brick were made and 
burned as before, because, in almost every case, the walls of the 
magnificent palatial buildings— even the great palace built by Au- 
gustus himself on the Palatine Hill (hence the origin of the word 
palace) was, as far as the walls were concerned, altogether built of 
brick, and then were plated or veneered with marble. The Pan- 
theon, which was built B.C. 261, only three years after Augustus 
was declared emperor, remains intact so far as its brick work is 
concerned. Being consecrated asa church, this edifice is, of all 
the buildings in Rome, the most ancient by a century, being more 
than one hundred years older than the Coliseum. It was, in the 
middle ages, stripped of its marble plating, except in a few instan- 
ces, but the perfection of the brick work exacts the admiration of 
every architect, artist, and last, but not least, of every brick manu- 
facturer. The bricks are of various sizes, like those of Athens. 


The dimensions of Roman brick vary, being 7} inches square 
and 1} inches thick; 16} inches square and 2} inches thick; and 
1 foot 10 inches square and 2? inches thick. Besides this they 
had many brick in parallelogram form about the size of our ordi- 
nary brick in length and breadth, but in such case never thicker 
than 1} inches. They also used larger dimensions in parallelo- 
gram, but with the same proportionable thickness mentioned in 
the square bricks above. In a famous ‘modern encyclopedia the 
writer speaks of the Roman‘bricks in many cases showing signs of 
decay, while the mortar (Roman cement), remains entire. This 
is a mistake. A gentleman who resided seventeen years in Italy, 
and who was consulted in regard to this very thing, says the writer 
in this encyclopedia is entirely mistaken, but, doubtless, got his 
impression from the Amphitheater of Puteoli, or Pozzuoli (7 miles 
from Naples), a building whose major axis of the ellipse is 480 
feet, and the minor axis is 382 feet. This ampihtheater was built 
27 B.C. The greater part of this structure is brick, and any one 
may easily calculate that it required an enormous quantity of the 
article. As this amphitheater was also for naumachia, or sea fights, 
the arena was ‘supported in’.a most ingenious way by lofty and 
thick brick arches in the substructure, so that when all was flooded 
they could sustain the tremendous weight of the millions of tons 
of water above. Now, although this under-ground, and for every 
time a naval performance took place under water, portion of the 
amphitheater was in constant use for about 500 years, not a brick 
has shown the least sign of decay. But in the above ground por- 
tion of this amphitheater, many pieces of tufa (a soft volcanic 
stone), hewn into the shape of bricks to face the rubble of hard 
stone used between the outer coping and outside portions of 
brick work on the walls. They were probably cheaper than 
brick and were never intended to be seen for they were plastered 
over. In course of time the plaster fell from the exposed walls 
and in every place this soft tufa was thus opened and exposed to 
the full force of rains and dampness, the soft stone, always on the 
front of hard stone rubble work, crumbled away, and the Roman 
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cement and the outside brick on the corners and above (which 
looks like frame work) are untouched by decay. 

In modern Italy the bricks are made as thin as the old Roman 
brick because they require less fuel, and at the same time they ob- 
tain a harder article. ’ 

It is said that no remains of ancient brick kilns have been dis- 
covered either in Greece or throughout Italy. The reason being 
that kilns were only temporary structures, like the old fashioned 
kilns in our own country and England, and therefore were easily 
effaced. 

The city of Pompeii contained about 25,000 inhabitants, and this 
old Roman City, not far from modern Naples, was overwhelmed by 
pumice stone and ashes in the year 79 of the Christianera. As no 
lava touched the devoted city, and only covered vver,the lower 
stories of the houses (which, however, were destroyed by time, and 
by men just after the year 79 A. D. taking the material of the upper 
stories for rebuilding further away from the old site), we have the 
lower stories in very perfect preservation. The fronts of the houses, 
with few exceptions, were brick either plated with marble or 
covered with stucco. All'the others, 7. e., the back walls, were of 
rubble work. The city of Pompeii was partially destroyed by an 
earthquake in the year 63 A. D., and was then rebuilt in the 16 
years which lapsed between the years 63 and 79 A.D. This then 
gives us a sure date for the new buildings. And although the 
whole city had been buried for 1,800 years, yet the brick work, 
where not crushed by superincumbent weight is as perfect as if 
laid ten years ago. No brick kilns were found in the city or near 
it, but doubtless the Greeks, Romans, and the people of Nineveh 
made their kilns and run them on the same principle as the 
modern Chinese kilns, which are identical with those used in 
China for more than 2,000 years, 7. e., the ancient kilns were like 
those used in America fifty years ago, and are still used in the out- 
of-the-way-places. 

From D. W. M. Thompson’s work, entitled “The Land and The 
Book”: The first volume has the sub-title of Southern Palestine. 
Beginning on page 163 of this book, issued by Harper Bros., 1880, 
we find some very interesting notes on brick and brick-making, 
by Dr. Thompson, who resided fifty years in Syria, and traveled 
extensively,and many times through the Holy Land, Egypt, North- 
ern Arabia, and other lands of the East. He says: “I have care- 
fully examined the business of brick-making in its minutest de- 
tails—in Cyprus, at Antioch, at Hamuth, and throughout Syria and 
Palestine. In all these oriental regions a considerable amount of 
chaff is tramped with the feet into the mortar (for making crude 
brick). In Egypt, however, the quantity used is much less, owing, 
I suppose, to the tenacious property of the Nile mud. I inspected 
the bricks of numberless ancient buildings in the ‘valley of the 
Nile—pyramids, fortifications, houses, garden walls, and the like— 
and could not understand how the withholding of almost an infin‘. 
tesimal amount of ‘tibu’ (chaff, straw or stubble) by Pharaoh could 
have proved such an intolerable aggravation of; the hard service 
demanded of the Hebrew; nor.’why ‘they should be scattered 
abroad throughout all Egypt to gather;stubble. This*coarse, hard 
stubble is never intermingled with the mortar, either in ancient 
or modern brick that I have seen in Egypt, and is quite unfit for 
such a purpose (only a little very fine‘chaff was and is used). It 
seemed to me then, and subsequent observations have tended to 
cunfirm the impression,that the coarse hair stubble collected 
throughout all Egypt must have been mainly intended to feed the 
fires that baked a part of their tile and .bricks_(there were plenty 
of burned brick in Egypt); but I?know?that*it is asserted that all 
burned brick found in Egypt is of Roman time, but I’am{not pre- 
pared to admit this. The burning of brick must have been known 


in Egypt, and also the superiority for many purposes of such brick 
over those merely dried in the‘sun.~ Not to mention the bricks 
manufactured in the valley of the Euphrates, we read of’brick kilns 
in this country (Palestine) in the time of David, and"Jeremiah was 
commanded by the Lord to‘hide great stonesjin the brick kilns 
which is at the entry of ,Pharaoh’s house in Tahpanhes (in Egypt). 
This was centuries before the Romans had anything to do with 
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The point to be made is this: There were,brick kilns in 
What kind of fuel was employed in burn- 
If it was their kush (coarse 


Egypt. 
Egypt at an early date. 
ing their brick is now not known. 
straw and stubble with the roots), the amount consumed would be 


enormous. While ascending the Nile I frequently saw large 
mounds of straw floated down the river on boat rafts,and upon 
inquiry, was assured that the greater part of it was to feed the fur- 
naces of the Khedive’s various manufacturing establishments. Sub- 
sequently I examined these furnaces, and although I did not see any 
brick kilns, I did see kilns for burning lime, and at one of them I 
saw a long train of camels bringing fuel to it. The loads were 
made up of stubble gathered from corn fields, and from the cotton, 
sugar and rice plantations, and from any and every place that stub- 
ble could be collected. It was called kesh by those poor workmen, 
and that was the very word used by the Hebrews on the banks of 
that same river to specify the stubble which they had to gather 
throughout all the land of Egypt, just as these slaves of the Khe- 
dive—the modern Pharaoh—had to gather fuel. I went into the 
vaulted room where the men fed the fires, and found it hot to 
suffocation, and was compelled to escape immediately. None but 
a naked Egyptian could endure such heat. Now if the Hebrews 
were obliged to furnish only a small part of their daily task in 
baked bricks, we can at once see the intolerable addition to their 
hard service if they were compelled to go through the land gather- 
ing this amount of stubble wherever they could find it. I venture, 
therefore, to raise the inquiry whether such may not have been 
the case, and also the cause of their aggravated misery.” 





ENGINEER’S ADVICE REGARDING CITY IMPROVE- 
MENTS. 


R. WILLIAM STEYH, the city engineer of Burlington, Iowa, 
by special invitation addressed the Commercial Club of that 
city on December 23d, on needed public improvements. His re- 
marks apply with equal force to other cities like Burlington. In 
the course of his address, Mr. Steyh said: “Among the various 
improvements most necessary to a well regulated community, 
none are more important than an abundant supply of pure water, 
adequate sewerage facilities, and well paved and cleanly kept 
streets. 
, “On November 8, 1880, an ordinance, providing for the con- 
struction of sewers in the city of Burlington, was duly adopted by 
the city council, and various sewers have been built since that 
time, mostly along the natural drainage channels in the lower part 
of the city, leaving the residence portion, with a very small excep- 
tion, without sewerage facilities. 

“Although eleven years have passed since the sewerage system 
was established, only a little over four miles of sewers have been 
built, which is certainly not in keeping with one of the largest 
and most prosperous cities in the state of Iowa. 

“There are many reasons for this unsatisfactory state of affairs, 
of which the following are the most prominent: First, the neces- 
sity of building unusually large sewers to provide for an extension 
and rapid surface drainage, which required nearly all the funds 
realized from a yearly levy of two mills on the dollar, leaving 
scarcely any means with which to extend the system into the resi- 
dence portion. 

“Second, the difficulty to distribute the cost equally against the 
abutting property, and give equal facilities to all, which is an utter 
impossibility in a city situated like Burlington, where in many 
cases the property on the lower side of a street can not utilize the 
sewer, end yet it is obliged to contribute towards its construction, 
giving cause for a seemingly just complaint. 

“Third, whenever the city authorities'attempted to order sewers 
constructed with a view to reach some thickly populated district, 
an avalanche of remonstrances from the interested property own- 
ers was the usual result, and consequently the sewer project was 
dropped by the city council without much acrimony. 

“Tt is interesting and even amusing to hear the reasons assigned 
by some of the remonstrators for their opposition to the construc- 
tion of a proposed sewer. Some of those who have built;cesspools 
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will claim to have ample facilities for the disposal of sewage ; others 
that the sewer is not needed by anyone and, therefore, it is wrong 
and unjust to make them pay for it, while some insist that it is a 
gross injustice to make them pay as much for a small sewer as 
someone else for a large sewer, and a good many will acknowledge 
afterward that they signed the remonstrance because somebody 
told them that their share of the expense would be very heavy, and 
had they known the true facts in the case, they should not have 
signed the remonstrance against, but rather a petition for the con- 
struction of the proposed sewer. 

“To the first mentioned objections I will say some day you will 
realize the folly of your statement, in regard to the satisfactory 
disposal of sewage by the aid of a cesspool. 

“To the second, sewers are a necessity on sanitary grounds and 
a share of the burden must be borne by all who are benefited by 
their construction. 

“To the third, you forget the fact that the sewage from the 
small sewer must pass through the large one and that the use and 
privileges are alike in either case, and, therefore, the expense 
should be borne equally. 

“To the fourth, never sign any paper until you are thoroughly 
acquainted with all the facts in the case, and to the honorable 
board of aldermen, inform yourselves thoroughly on the expediency 
of all proposed public improvements, and if convinced of their ne- 
cessity, vote for them unfalteringly and you will earn the gratitude 
of your erstwhile opponents. As stated above, one of the most 
serious obstacles to overcome in sewer construction, is to give 
equal facilities to all who are compelled to pay their share of the 
expense, as no distinction can be made between the property 
actually benefited and the property receiving no benefit at all, as 
long as both properties are adjacent to the sewer and subject to as- 
sessment under our sewer ordinance. 

“ Perhaps the best way to adjust the matter would be to build 
the entire sewerage system in a district, draining into one main 
sewer, including also the lateral sewers in the alleys where they 
are needed, under one contract, and assess a stipulated amount per 
square foot of surface drained, regardless of size of sewer the ex- 
cess of the cost of construction of said sewers, over the amount 
realized from the assessment to be paid out of the general sewer 
fend, * © @ 

“The problem with what material, and how to pave the streets, 
is happily solved, so far as Burlington is concerned, and for this 
reason I will not weary you with a long discussion on this subject, 
merely repeating my recommendation to the city council of last 
spring, to take the necessary steps for getting the needed legisla- 
tion at the coming session of the legislature, enabling the city to 
make a yearly levy of four mills on the dollar, instead of the pres- 
ent two mills, for paving purposes, so that the good work of get- 
ting the city out of the mud may be carried on more rapidly than 
has been possible heretofore, for want of funds on the city’s part. 

“We will now consider the question of how we can keep the , 
paved streets clean, for all of you must admit that a dirty street, no 
matter how nicely paved, reflects very seriously on the thrift and 
tidiness ofa community, and if we don’t want to be called untidy or 
slovenly, we must devise ways ‘and means of keeping our streets 
clean. 

“On various occasions I have expressed myself in favor of 
abolishing our present system of the hoe and shovel brigade, mak- 
ing its weekly appearance on the streets in the business portion of 
the city, and a few spots amongst the residences, as being out of 
date and very unsatisfactory. Streets should not only be cleaned 
at stated intervals, but as often as necessary, be this in summer or 
the middle of winter, as you will readily admit by the present con- 
dition of our streets; nor should the property owner or renter be 
required to attend to this matter, as that duty belongs to the city, 
but on the other hand the occupant of the store or dwelling should 
be prohibited from throwing garbage or refuse of any kind on the 
streets, so that nothing but the natural accumulation of dirt wonld 
have to be removed by the city. 

“There are various methods by which streets are cleaned in all 
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civilized countries, which I will not enumerate here, but merely 
state that the one giving the best satisfaction in this country is by 
the use of a horse sweeper, and I earnestly hope that our city au- 
thorities will not delay this matter much longer, but procure this 
much needed implement at once. 

“Having discussed this question of when and how the streets 
ought to be cleaned, I will consider the sources from which the 
means should be derived to defray the necessary expense. It 
seems but just that the parties who are responsible for dragging 
and depositing dirt on the paved streets should pay for the re- 
moval of same, and for the reason no further argument is neces- 
sary to convince all fair-minded people of the truth of this state- 
ment. As to the question, who are these parties, I will answer, all 
those who own horses or mules, and vehicles of various descrip- 
tions, from the humble drayman who keeps a horse and dray for 
hire, to the rich man who keeps horses and carriages for pleasure. 
Under our present law, the city exacts a license fee from all those 
who keep horses and vehicles for hire, while all uthersgo free. The 
injustice of this is so apparent that comment is unnecessary, and no 
time should be lost to correct this evil. I hear some of my friends, 
who are the happy possessors of the noble beast, ask, do you intend 
to exact a license fee from us, in addition to the general tax we 
have to pay on our possessions, wherein our horses and vehicles 
are included? To which I will reply, yes, and ask in turn are you 
not obliged to pay this general tax, whether the streets are paved 
or not, and do you not save a large amount in wear and tear on 
vehicles, not to speak of lightening the burden of the dumb brute, 
nor the comfort derived from a drive over a smooth pavement? I 
am sure you will answer yes, and agreeing with me in this, it is 
but fair to presume that you will also agree with me on the team 
license question. 

“An annual license of from three to five dollars per head of 
horses or mules, according to light or heavy loads, would net from 


$3,000 to $4,000, which sum would be ample to keep the streets 
cleaned and make the necessary repairs.” 


A NEW BRICK AND STEEL PAVING DEVICE. 


NEW device in street paving is the Sheridan block, a patent 

owned by Belden and Sheridan, of Franklin, Pa. It com- 
prises a combination of steel, brick and sand. Bricks of special 
and proper hardness and homogeneity are set on edge in blocks of 
8x3 ft., bedded in sand on a sheet steel bottom. This block is then 
bound together by a steel band having a flange passing under the 
bottom of the block and riveted together. This combination block 
is then compacted by sand, cement or asphalt. It weighs about 


1,000 lbs. and can be set upon any dry earth bottom without any 
special preparation. The area of these combination blocks obviates 
the danger of settlement present when single bricks are employed, 
and their use is claimed to be cheaper than when single brick 
and curbing are laid down. 





ADDITIONAL WATER SUPPLY OF ROCKFORD, ILL. 


Shean report of the commission on an additional water supply 

for the city of Rockford, IIll., composed of Messrs. J. T. Fan. 
ning, D.C. Dunlap, and D. W. Mead, has been printed, and it makes 
a pamphlet of about fifty pages, with drawings and statistical tables. 
It is an ably-prepared report, and presents a thorough examination 
of the subject. The conclusions that the commissioners reached are 
that the source of an additional water supply available within rea- 
sonable financial limits, are set forth as follows: 

(a) A multiplication of wells in the Potsdam rock, continuing 
the present system of wells, which are about 1,500 feet in depth. 

(6) Drawing an increased supply from the Potsdam rock by a 
low lift pump. 

(c) Drawing an additional supply from the St. Peter rock, 
which overlies the Potsdam, from wells about 325 feet in depth, by 
a low lift pump. 

(d) Taking an additional supply from Rock river, without or 
with clarification. 

(e) Taking an additional supply from the drift formation by 
driven or excavated wells located above the limits of the city. 

(f) Procuring an additional supply by impounding the flow of 
springs and surface waters. 

The cost of reservoir dam, pipe-line and pump pit required for 
the new system is estimated at $125,000. 
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PAPERS OF STUDENTS OF ENGINEERING. 


HE first number of the second volume of The Transit, published 
semi-annually by the State University of Iowa,is out. It con- 

tains a number of well written papers by members of the engineer- 
ing society of the University, some of which are quite freely illus- 
trated, including the following: “Secondary Strains,” Emil A. 
Wallberg; “Fresh and Salt Water in Cement Mortar,” M. I. 
Powers, Jr.; “Design for a Five-Horse Power Dynamo,” F. A. Hast- 
ings; “Strength of Railroad Spike and Log Screws in Different 
Woods,” A. J. Cox; “Highway Cantilever Bridge,” J. C. Spencer; 
“The H»we Truss Problem with a Carpenter’s Square,” Joseph H. 
— “Testing Cement by a Microscopic Method,” Alden H. 

rown. 


ILLINOIS BRICK-MAKERS. 


HE annual meeting of the Illinois Brick and Tile Association 
will be held at Springfield, Ill.,on January 19 and 20, in the 
Senate chamber of Capitol building. Among the subjects to be 
discussed are the following: “ Burning Paving Brick,” H. Dawson, 
Springfield, Ill; “Hollow Brick and their Uses,” “Shale and its 
Uses,” Joseph Stafford, Springfield, Ill; “Mismanagement of 


Yards,” William Stare, Mendota, II]; “Manufacture of Brick and 
Tile,” C. C. Jenkins, Tolono, Ill; “Crude Oil as Fuel,” N. W. Reid, 
Jacksonville, Ill; “Burning by Slack Coal.” The President is B. 
F. cre i of Bement, IIl., and the secretary is G. C. Stoll, of Lex- 
ington, II. 


RECENT TESTS OF BRICK. 


RECENT test of brick made by the dry clay process, at 
Watertown arsenal, showed an average compressive strength 

of 3,972 lbs. per square inch. In one instance it reached 4,973 lbs. 
per square inch. The brick used in making the test came from the 
Chicago Hydraulic Press Brick Co., of Porter, Ind. A test was 
made at the same place on a “ fancy pressed brick” made by the 


National Brick and Tile Co., of Bradford, Pa. The first crack de- 
veloped at a pressure of 305,000 lbs. and the brick crushed at 
364,300 lbs., or 11,130 lbs. per square inch. This indicates almost 
as great compressive strength as granite paving blocks, which is 
from 12,000 to 20,000 lbs. per square inch. 





INVESTIGATING PAVING IN DIFFERENT CITIES. 


R. C. R. CUTTER, superintendent of paving in Boston, and 
Mr. Henry B. Wood, secretary and executive engineer of 

the street department in the same city, have visited the princi- 
pal cities of the country for the purpose of gathering new in- 


formation on street paving. Their investigation will be made the 
subject of an official report. They were sent out especially to learn 
the results of experience in using brick pavements, which there is 
a desire to try more extensively in Boston. 


A MEDAL FOR A ROAD ROLLER. 


“THE Harrisburg Foundry and Machine Works were awarded a 
gold medal at the Augusta, Ga., Exposition for their steam 


road-roller. The roller exhibited was purchased by the city of 
Augusta. The medal was the only one given by the exposition. 








GRANITE BLOCK PAVING IN ATLANTA. 


APTAIN R. M. CLAYTON, city engineer of Atlanta, Ga., has 
prepared his report for 1891, which shows that during the 


year seven miles of streets were paved with granite blocks, at a 
cost of $172,350.68. This is more than was done in any previous 
year. 


REPORT ON THE WILMINGTON, DEL.,SEWERAGESYSTEM 


HE directors of the street and sewer department of Wilming- 
ton, Del., Messrs. Joseph L.Carpenter, Jr., J. Newlin Gawthrop, 
and Samuel Chambers, have published their fourth annual report of 


the work done under their direction, in which they review in de- 
tail the improvement of the sewerage system of Wilmington, under 
the charge of Mr. T. Chalkley Hatton. 


WO new pamphlets, handsomely printed, have just been issued 
by J. W. Penfield & Son, giving a vast amount of useful infor- 
mation regarding upright stock brick machinery, any of which 


together with their publication on “Brick Pavements,” will be sent 
without charge to any address. 
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PAVING. 





Salem, Ohio, is paving its streets, 


Massillon, Ohio, will improve streets 
$50,000 worth. 


Capitol avenue, at Atlanta, Ga.,is to be 
paved with asphalt. 


Oshkosh, Wis., will expend $75,000 next 
spring for street paving. 


The road between Jamaica and Flush- 
ing, N. Y., is to be macadamized. 


State street, from Michigan avenue to 
Bond street, Saginaw, Mich., will be paved. 


A road convention is to be held at the 
State House, Trenton, N.J.,on January 
22, 1892. 


The council of Moundsville, Va., passed 
an order for the opening of Second and 
Third streets. = 


Preliminaries are well under way for 
considerable street paving next summer at 
Ashtabula, O. 


Bonds for improving Lamborn ave., 
Superior, Wis., to the amount of $42,000 
have been sold. 


Clark street, between Randolph and 
Washington streets, Chicago, IIl., will be 
paved with cedar blocks. 


The contract has been let to grade and 
macadamize Second street, Seattle, Wash., 
through the Calhoun addition. 


The board of public works of Detroit, 
Mich, will this month make tests of brick 
to be used in paving next year. 


The people of Savannah, Georgia, want 
the streets improved, and they will sustain 
the council in improving them. 


R. B. Malone & Co. have received the 
contract for the superstructure and paving 
‘of the Oxford street bridge, Philadelphia, 
Pa. 

Hugh Murphy received the contract for 
paving Sherman avenue, Omaha, Neb,, 
with Colorado red stone at $1.69 per square 
yard. 

The total increase for street improve- 
ments and sewers in Cincinnati, Ohio, 
during the past year over 1890, is $1,308,- 
697. 


Seven miles of street paving has been 
laid with granite block at Atlanta, Ga., 
during the past year, at a total cost of $172*- 
850.68. 

A boulevard is to be built from Scranton 
to Elmhurst, Pa. It will be six miles long, 
have a roadway forty feet wide, and cost 
$20,000. 


The widening of Main street from the 
junction of Lebanon and Porter streets to 
Mt. Vernon street, Melrose, Mass., will 
soon begin. 


The Trustees of Greenbush, N. Y., have 
voted to issue $39,000 of bonds for the 
grading, forming and flagging of Third and 
Partition streets. 


Plans for opening Rouville street, be- 
tween Darling and St. German streets, 
Hochelaga, Canada, are ready. The street 
is to be 60 feet wide. 


Dexter avenue, Cincinnati, O., will be 
improved with vitrified brick from Hack- 
berry street to Fairfield avenue as soon as 
the weather will permit. 
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The Mayor of Baltimore, Md., has ex- 
pressed his intention of directing the 
operations of his administration toward 
the improvement of the streets. 


Fourteen days was the time occupied in 
— East Court avenue, Sioux City, Ia., 
rom First to Fourth streets, and in that 
time about a million brick were laid. 


Eleventh street from Market street to 
Delaware avenue, Wilmington, Del., is 
paved with vitrified brick, and Jefferson 
= will be paved with the same ma- 
terial. 


At Oakland, Cal., the city council, on 
Dec. 21, 91, passed an ordinance for $800,- 
000 bonds for the west Oakland Park and 
Lake boulevard. The election will be 
April 21st. 


A contract for 200,000 granite paving 
blocks has been awarded by the Commit- 
tee on Roads and Bridges, at Cambridge, 
Mass., toS.and R. J. Lombard at $37.85 per 
thousand. 


A number of the prominent citizens of 
Cleveland, Ohio, have organized for the 
purpose of constructing a boulevard sys- 
tem. Charles F. Brush is president of the 
association. 


Charles Stone was awarded a $16,300 con- 
tract for grading Wells street, St. Paul, 
Minn., from Edgerton street to Arcade 
street. The city engineer's estimate of the 
work was $15,380. 


The road between LaCrosse and Ona- 
laska, Wis., will be macadmized by Leo- 
pold Perris at 75} cents per lineal foot. 
The road is to be twenty feet wide and 
twelve inches deep. 


It is projected to pave Copely road for a 
mile and a half west of Akron, Ohio, and a 
special enactment will be asked of the 
legislature for a levy of $10,000 upon prop- 
erty in that vicinity. 


The Board of Public Works of Kansas 
City, Mo., has recommended that Fourth 
street, from Delaware to Wyandotte streets, 
and Ninth street from Maine to Broadway 
be paved as business streets. 


The contract for grading, curbing and 
paving Versailles avenue, McKeesport, Pa., 
was awarded to Keeling, Bridge & Co. The 
street is to be improved from South Park 
to Packer street and will cost $7,080. 


Arrangements have been made for street 
grading at Garfield, Wash.,on a more ex- 
tensive scale than was at first intended. 
Third street will be graded from Second to 
Fourth, and perhaps even farther west. 


The boulevard at Cadillac, Mich., has 
been built by private subscription. It is 
about seven miles in length and makes a 
complete circuit of Little Clam Lake, pass- 
ing between Little and Big Clam Lakes. 


The estimate for grading Twenty-seventh 
street from Pacific avenue to East K 
street, Tacoma, Wash., is $35,000. The city 
engineer has also several cross-section 
plans for parking and paving the streets. 


The common council of Buffalo, N. Y., 
decided to report in favor of awarding the 
following paving contracts: Alabama 
street, stone, John Love, $5,187; Dodge 
street, asphalt, German Rock Asphaly 
Paving Company, $14,487; Georgia street, 
block stone, P. B. McNaughton, $6,900; 
Hayward street, first-class stone, John Love, 
$6,157. 


Since the council of Trenton, N. J., pass- 
ed the ordinance for the issuing of $5,000 
of Park Bonds, the Park Committee in- 
tends to finish one mile of driveway and 
also complete the new entrance on Park- 
side avenue. 


Seneca street, Buffalo, N. Y., is to be 
paved with block stone pavement. The 
contractors promise that the pavement 
will be such as to cause the citizens to wish 
that every street in Buffalo was paved with 
the same material. 


Union street, Chattanooga, Tenn., is to 
be paved with granite from Cowart to 
Market streets; a distance of 1,500 feet. 
Wingfield Bros. have the contract and their 
bid was $2.45 a yard. The entire work will 
amount to $3,675. 


During the past year, seventy-five miles 
of street paving was laid in Chicago against 
one hundred and thirteen miles the prev- 
ious year. It is said that fifty miles more 
could have been paved last year if the 
sewers and water pipes had been in place. 


A committee on pavement from Win- 
ona, Minn., visited Dubuque, Davenport 
and Burlington, Ia., Aurora and other Illi- 
nois cities, investigating different materials 
used in street improvement, and it seems 
that brick has made a favorable impression 
upon many if not all the councilmen. 


It has been announced by Superintend- 
ent Carter of the street department of 
Boston, that it is his intention to pave 
Washington street from Boylston to Adams 
streets, early this year. The pavement will 
consist of a concrete foundation, upon 
which large granite blocks will be laid. 


The street committee of New Haven, 
Conn., has recommended a lay-out for the 
extension of Myrtle and Market streets; 
the extension of Third and Fourth streets 
easterly to the harbor line and westerly to 
Kimberly avenue, and that Edgerwood 
avenue be extended to Sherman avenue, 


The city council of Jacksonville, Il., has 
passed ordinances for paving several streets 
this year. Among them North Main street 
is to be paved from the Wabash railroad to 
the city limits, with a pavement fifteen 
feet wide on the sides and leaving a space 
fifteen feet wide in the center for a boule- 
vard. 


The hemlock pavement laid on Front 
street, Toledo, O., by Contractor Dewey, has 
been accepted. It isa question which is 
the better for paving, hemlock or pine. 
The contract for paving the alley between 
Summit and St. Clair streets, from Adams 
to Oak, was let to George H. Burdett for 
$2,001.23. 


L. B. Budd has received the contract for 
paving Cherry street from Fifteenth to 
Nineteenth streets with gravel for $6,139.14, 
at KansasCity,Mo. A contract has also been 
awarded Trestrail and Brosnahan for the 
paving of Jefferson street from Eleventh to 
Fourteenth streets with vitrified brick on 
concrete for $8,391.50. 


Youngstown, Ohio, has from six to eight 
miles of paved streets,and the city com- 
missioners have decided to take action in 
the direction of keeping them in a cleanly 
condition. They are considering the ad- 
visability of purchasing horse sweepers and 
awarding the contract to some party to 
keep the paved streets swept clean. 
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The board of public works, of Grand 
Rapids, Mich., has been asked for an esti- 
mate for the work of paving South Front 
street from Pearl to Bridge streets with as- 
phalt, with cedar blocks on a concrete 
foundation, with vitrified brick and with 
macadam. They are asked to report to the 
council as soon as practicable what each 
will cost, and which in their opinion would 
be the best. 


The repaving of Broadway, New York, 
following the laying of the cable conduit in 
that street, has been completed, and in 
175 working days, 2,500,000 granite paving- 
blocks have been laid. The contractor, 
John D. Crimmins, claims that this is the 
largest number of blocks laid in the same 
time on one contract. The city retains 30 
per cent. of the contract price until Oc- 
tober of 1892,in addition to demanding 
two securities of $60,000 each for the faith- 
ful performance of the work. 


The street commissioner of St. Louis, 
Mo., has instructed the surveyors of his 
department to prepare estimates for the 
paving with granite blocks the following 
streets: Biddle street, from Broadway to 
Fourteenth street; Car street. from Broad- 
way to Fourteenth street; Wash street, 
from Third street to Fourteenth street; 
O’Fallon street. from Broadway to Four- 
teenth street; Commercial street, from Lo- 
cust to Morgan street; Dickson street, from 
Levee to Broadwav; O'Fallon street, from 
Levee to Broadway; Ashley street, from 
Levee to Third street; Biddle street, from 
Levee to Third street; Cass avenue, from 
First street to Broadway; Mullanphy 
street, from Levee to Broadway; Third 
street, from Plum street to Chouteau ave- 
nue; Lombard street, from Second to 
Broadway; Cerre street, from Seventh 
street to Eleventh street; Gratiot street, 
from Seventh to Tenth street; Sixth street, 
from Chouteau avenue to Park avenue; 
Rutger street, from Levee to Ninth street ; 
and Park avenue, from Levee to Third 
street. 





SEWERS. 
Iowa City, Ia., is talking of establishing a 
sewerage system. 


A sewer 325 feet long is to be built on E. 
46th St., Bayonne, New Jersey. 


The aldermen of Springfield, Mass., voted 
to lay a 200-foot sewer on Bell street. 


Ten thousand dollars will be spent ona 
sewer to be built this year at Dunmore, 
Pa. 

The sum of $85,000 will be spent this 
year for sewer construction at Meriden, 
Ct. 

The citizens of Irvington, N. J., are 
agitating the question of a sewerage 
system. 

The plan of sewerage submitted by the 
city engineer of Emporia, Kan., has been 
adopted. 

A avstem of sewers to cost from $15,000 
to $20,000 will be put in at Colfax, Wash., 
this year. 

The town council of Brunswick, Ga., has 
voted in favor of a sewerage system for 
that place. 

An additional $100,000 has been appro- 

riated for the new lateral sewers at Prov- 
idence, R. I. 

A system of sewerage has been ordered 
surveyed in the southwestern part of 
Pueblo, Col. 


An additional $100,000 has been appro- 
priated for the new lateral sewers at 
Providence, R. I. 


The Portland & Rochester Railway will 
build a sewer at Portland,Maine, from Saco 
to Central streets. 


The council of Brunswick, Ga., has voted 
in favor of a system of sewerage and bids 
will soon be asked. 


An ordinance to issue $2,000 bonds to 
construct a sewer on Rich street, Colum- 
bus, Ohio, was passed. 

Rickson & Thompson are preparing 
plans and specifications for sewer district 
22 at Little Rock, Ark. 


J. P. Gaffney is before the council of 
Cumberland, Md., with a plan for sewering 
the city, to cost about $200,000. 


The council of Denver, Colo., is to be 
asked for an additional $20,000 to com- 
plete the tributary sewers of that city. 


Plans for a general sewerage system 
have been prepared for Niagara Falls, 
New York, by Engineer Johnson. 


About five miles of sewers will be built 
in North Des Moines, Iowa, early in the 
spring. Plans have been prepared. 


At Togus, Me., the survey is completed 
for a sewer six miles long from the Sol- 
diers’ Home to the Kennebec river. 


South Hadley Falls, Mass., is consider- 
ing the adoption of a sewerage system, as 
per plans of E. A. Ellsworth, engineer. 


The City Engineer of Watertown, N. Y. 
has been directed to prepare plans for 
a sewer from Mead to Central avenues. 


Mayor Latrobe, of Baltimore, Md., has 
made arrangements for the immediate 
construction of the Bush street sewer. 


Mr. Thomas Carey, of Clinton, has been 
engaged in constructing a 22-inch vitrified 
sewer pipe on Main street, at Lyons, Ia. 


The city engineer has been instructed 
to prepare plans and specifications for sev- 
eral additional sewers at San Luis Obispo, 
Cal. 

A system of sewers for the Tenth Ward 
of St. Paul, Minn., has been decided upon 
bv the city engineer. Estimated cost, 
$225,000. 

Adams Bros., of Zanesville, Ohio, made 
the lowest bid on the south branch of the 
Indianola sewer at Columbus. Their bid 
was $6,697.60. 

Details of proposed new sewerage system 
at Passaic, N. J. will be given by the City 
Engineer. Bonds are to be issued for 
payment of same. 


The sum of $50,000 has been appropri- 
ated for sewers on Merrimack, Sullivan, 
Amherst, South Maine and Harrison 
streets at Manchester, N. H. 


City Engineer Tudden reports that 
sewers aggregating 17,980 feet and esti- 
mated to cost $91,733 should be constructed 


* as soon as possible at Detroit, Mich. 


The city attorney is authorized to corre- 
spond with civil engineers regarding sur- 
veys and estimates for 1 complete sewerage 
system for Santa Fe, New Mexico. 


The contract for section 2 of the trunk 
sewer to be built at Marquette, Mich., ras 
been awarded to Wm. O'Meara at $1.40 per 
lineal foot. John Mitchell received the 
Prospect street sewer contract; eight-inch 
pipe, 74 cents per lineal foot. 
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Construction of the new outfall sewer at 
Lynn, Mass., will soon begin. The plan of 
Rudolph Hering, of New York, was ac- 
cepted. The sewer will be 2,400 feet long. 


The clerk of the sewer board, at Holley, 
N. Y., has been authorized to employ an 
engineer to prepare plans and specifica- 
tions for the proposed sewers for that 
place. 


It has been decided to adopt a system of 
sewage disposal by gravitation, to cost 
$70,000 at Revere, Mass., provided the same 
meets with the approval of the State Board 
of Health. 


The city of Belleville, Mo., has advanced 
money to defray the expense of construct 
ing a sewer along B street from the east 
side of High street to the west side of 
Race, $3,500. 


The Sewer Commissioners of Pittsfield, 
Mass., have contracted for the pipe to be 
used in the west side trunk sewer and 
$8,000 is the estimated saving for the city 
by purchasing early. 


Daly & Loebel were awarded the contract 
for building a sewer sixtv feet long in 
Ingalls avenue, crossing Ninth street, at 
Troy, N. Y., and will receive $4.10 per foot 
for its construction. 


The Lewis-Mercer Construction Com- 
pany, of New York, has been negotiating 
with the city authorities of Independence, 
Kan., for the purpose of putting in a sewer 
system for that point. 


The city of San Francisco, Cal., is much 
stirred up upon the subject of sewers. 
Engineer Mason says the city has no proper 
sewerage system, and flushing of the pres- 
ent system will be of little use. 


The Portland sewer at Louisville, Ky., 
is over a mile long and is 11 feet in the 
clear. It is composed of brick as far as 
Thirty-fourth street, and from there to the 
river is of steel. Cost, $145,000. 


Certain improvements for New York 
City have been approved by Commissioner 
Heintz; including sewers for One Hun- 
dred and Sixty-eighth street to use 1,635 feet 
of twelve inch pipe,and sewer for Locust 
avenue, in Port Morris. 


A contract for the construction of the 
northwest section of the Garrison creek 
sewer, at Toronto, Can., has been signed 
by McKeown & Co. It is to be built of 
brick, 6 ft. 6 in. in diameter, will be 6,150 
feet long, and cost $47,000. 


The report of the Committee on Sewers 
and Drains, at Manchester, N. H., for the 
year 1891, shows that 17,144 feet of sewers 
were built, at a total cost of everything, 
including repairs, etc., of $53,350.61; the 
average cost per foot was $2.497. 


The City Engineer of Cincinnati, Ohio, 
has transmitted his final estimate and 
assessing ordinance for the construction of 
sewers on State avenue, Neave and other 
streets, by T. J. Peter, and recommended 
their adoption. Total costs of improve- 
ment amounts to $16,910. 


A New York firm has made a proposi- 
tion to the city of Lonaconing, Md., to con- 
struct a system of sewers for the town at 
their own expense and to make their profit 
by annual payments of property owners 
for the privilege of discharging the drain- 
age from houses into the pipes. 














Paving and Municipal Engineering. 187 


WATER-WORKS. 





Akron, Ohio, wants water-works. 


Water-works are being built at Belt, 
Mont. 


Bellevue, Ohio, talks of erecting a new 
stand - pipe. ; 

Anderson, Ind., will build a $100,000 ad- 
dition to her water-works. 


The water-works system of Uniontown, 
Alas is being rapidly erected. 


Reading, Pa., is preparing for a first issue 
of $75,000 in new water bonds. 


A system of water-works will be put in 
at Nappanee, Ind., to cost $25,000. 


The laying of the water-works pipe at 
Opelika, Ala., is progressing rapidly. 

A stand-pipe system of water-works has 
been decided upon for St. Joseph, Mich. 


Clifton Springs, N. Y., is contemplating 
the expenditure of $20,000 for water-works. 


It is proposed to expend $45,000 in a 
system of water-works for Shenandoah, 
Pa. 


The improvement of the water-works 
plant at Duluth, Mion., last year, cost about 
$20,000. 


Levi K. Mansfield has assumed charge 
of the water-works department at Bridge- 
port, Ct. 


A. Igo, Greeley, Col., has received the 
contract for building water-works at Raw- 
lins, Wyo. 

The council of Granite Falls, Minn., is 
investigating the most desirable system of 
water-works. 


A 1,000,000 gallon tank will be added to 
the water-works of Lansdowne, Pa., in the 
early spring. 

The contract for the Apishapa reservoir, 
near Trinidad, Col., has been awarded to J. 
R. De Remer. 


Negotiations for water-works at Oxford, 
Ala., are nearly completed witha Philadel- 
phia company. 

A water-works company, with capital 
stock of $250,000, has been formed at 
Pachuca, Mex. 


The Hammonds Water-Works Company 
incorporated with capital stock of $50,000 
at Hammond, Ind. 


A village charter has just been accepted 
which authorizes the building of water - 
works at Cherryfield, Me. 


The city engineer of Minneapolis, Minn., 
has been instructed to advertise for bids 
for this year’s water pipe. 


$40,000 have been subscribed by the 
citizens of Mt. Vernon, IIl., with which to 
build a system of water works. 


Hiawatha, Mo., has a $50,000 water-works 
system, which furnishes water for the 
whole city and two railroads. 


A company with a capital stock of $50- 
000 has been incorporated to supply 
Everett, Wash., with water. 


Geo. H. Utter, of Silver City, will super- 
intend the building of extensive water- 
works at Chihuahua City, N. M. 


Eighteen and one-half miles of water 
pipe is what the light and water company 
intends to lay next spring at Tacoma, Wash. 
This amount of pipe is now on its way from 
Philadelphia. 


The sum of $16,000 has been appropri- 
ated for the purchase of new mains during 
the next year for Newton, Mass. 


Bonds to the amount of $10,000 will be 
issued tu pay for proposed improvements 
tu the new reservoir at Orange, N. J. 


An ordinance has been passed to increase 
the capacity of the water mains in the 
western district of East Saginaw, Mich. 


A committee has been appointed by the 
council of Madisonville, Ohio, to report on 
the building of water-works for that place. 


The water-works committee has decided 
to adopt the gravity system for water- 
works at Plymouth, Mich. Estimated cost 
$30,000. 


A new reservoir 260 feet long by 200 
feet wide, with a capacity of 2,000,000 gal- 
lons is being built for the water-works at 
Boone, Ia. 


It has been reported to the common 
council of Newbury, N. Y., that $121,000 is 
necessary to the improvement of the pres- 
ent water-works system. 


The superintendent of the Belfast, Me., 
water-works reports that the company laid 
2,300 feet of six-inch main and 200 feet of 
four-inch main last season. 


A company has been organized and 
obtained « franchise from the East Tennes- 
see Land Company to construct a system 
of water-works at Harriman, Tenn. 


The water board at Lynn, Mass., has been 
authorized to lay 400 feet of water-pipe in 
Elmwood, and 600 feet in Clark street, 
Woodland avenue and other streets. 


The board of water-works at Manchester, 
N. H., has been petitioned for a high ser- 
vice water-works to cost $125,000,and same 
will be considered by the city council. 


An underground stream of water has 
been discovered at Hopkinsville, Ky., large 
enough for a place of 20000 people, and a 
water-works plant will be built at once. 


E. Hodge & Co., of East Boston, were 
awarded the contract, for the stand pipe to 
be erected on Powder House Hill, Ports- 
mouth, N. H. Their bid was for $8,465. 


Propositions for furnishing the city of 
Ludlow, Ky., with a water supply will be 
received until February 18th. System of 
supply and kind of water to be furnished 
must be stated. 


Representatives of various commercial 
bodies have proposed a bill to be presented 
to the legislature, which provides for the 
appointment of four commissioners to 
build a new water-works at Cincinnati, 
Ohio, with a daily capacity of 100,000,000 
gallons at a cost of $6,000,000 or less. 


Hyde & Jackson, of New York, are ask- 
ing for a franchise to put in a $100,000 
plant, Holly system with a standpipe, and 
70 hydrants at Kaukauna, Wis. The 
rental of the hydrants is to be $5,000 per 
year, and each additional one $75. It is 
— to derive the water from artesian 
wells. 





BRIDGES. 


The work of excavating for the abut- 
ments for the bridge at /E:naville, W. Va. 
has begun. 


A 500 foot bridge across Rock river at 
Prophetstown, IIl., has been voted by the 
county board; estimated cost being 
$16,000. 


An iron bridge is to be built across the 
Zumbro river at Kenyon, Minn. 


The sum of $3,000 has been appropriated 
for repairs to the Webster street bridge at 
New Haven, Ct. 


Lyman L. Gerry will give details of 
proposed bridge necessary to the extension 
of Essex street, Dover, N. H. 


At East Chatham, N. Y.,the old wooden 
bridge leading toward Canaan, is to be 
replaced by an iron bridge. 


The sum of $160,000, to be raised by bond 
issue, will be expended on the proposed L 
street bridge at Boston, Mass. 


A petition for the erection of a bridge 
at Monroe street, Chicago, III, is being cir- 
culated in the eighteenth ward. 


An iron bridge 30 feet wide is to be con- 
structed over the Central, New England 
and Western tracks at Hartford, Conn. 


The county commissioners have ordered 
a new bridge to be constructed across 
South Table creek at Nebraska City, Neb. 


The city engineer has prepared plans 
for an iron bridge over Perry Creek at 
Fourth street, Sioux City, Ia. It will cost 
about $4,000. 


E. G. Tompkins and Joseph Adams have 
petitioned for an iron bridge across Cedar 
river at the south end of Main street, 
Austin, Minn. 


The Louisville & Nashville railroad in- 
tends erecting a bridge over the Ohio river 
at Maysville, Ky., and extend its lines to 
Columbus, Ohio. 


An appropriation of $2,000 will be made 
by the county commissioners of Cowley 
County, Kas., to build a bridge over Grouse 
Creek, at Winfield. 


The people of Sheperdville, Ky., are 
considering the question of having a 
wagon bridge built across the famous old 
Salt river at that place. 


At Mt. Clemens, Mich., the question of 
constructing a bridge across Clinton river 
at the foot of Macomb street and Crocker 
avenue is being agitated. 


It is stated that the Chesapeake & Ohio 
Railway Company contemplates the con- 
struction of a bridge over the Ohio river, 
connecting Ironton, Ohio, with Russell, 
Ky. 

The South-Western Bridge Company 
incorporated with $100,000. The company 
will construct self supporting suspension 
bridges. W. B. Woody of Rockdale, Texas, 
is president. 


The clerk of the town council of Scott- 
dale, Pa., will give details of proposed over- 
head bridge over the southwest railroad to 
connect with the 50-foot bridge leading to 
the Kiefertown bridge. 


At Toledo, Wash., the county auditor of 
Lewis county will receive bids until Feb. 
4th for the construction of a combination 
bridge, 270 feet span with one approach 
520 feet long at that place. 


Plans have been completed for the pro- 
posed Twelfth street bridge at St. Louis, 
Mo. The structure will be 2,100 feet long, 
with a 30-foot roadway, and two 10 feet 
side-walks. The estimated cost is $250,000. 


The city engineer of Harrisburg, Pa., 
has completed the plans for the proposed 
iron bridge over the Philadelphia and 
Reading Railroad tracks at Cameron street. 
° will be a plate girder structure 100 feet 
ong. 
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NATIONAL BRICK-MAKERS’ ASSOCIA- 
TION. 





Arrangements have been made by which the Indi- 
anapolis delegation will leave via the ‘‘ Big 4’’ and 
Chesapeake and Ohio Routes at 3:00 P. M., Sunday, 
January 10, using the celebrated ‘‘F. F. V.”’ of the C. 
& O. from Cincinnati, which is scheduled to reach 
Washington at 2:10 the next afternoon. | 

The F F. V. isa Solid Vestibuled Train composed 
of the finest Pullman Sleepers, Coaches and Dining 
Cars, heated by steam and lighted by electricity and 
provided with all modern appliances; said to be the 
finest train in the world. The C. & O. traverses the 
most interesting portion of Virginia, along the banks 
of the Ohio and Kanawha rivers, crossing the Alle- 
gheny and Blue Ridge Mountains, and passing 
through the most picturesque regions of America. 

This route has another train almost if not quite as 
fine as the F.F.V., called the ‘Washington Fast Line;’ 
also a Solid Vestibule Train leaving Cincinnati at 
7:85 4. M. and scheduled to arrive in Washington at 
6.35 the next ee : 

The following schedule will show the proper trains 
to take via the above route: 


“Big 4" Train No. 18. “Big 4’’ Train No. 12. 
oo “WF, 





C. & F. F. Vv.” C.&O. ‘‘Wash. Fast Line.’’ 
Lv. Chicago ...... O15 A. Ma. cccc0 . 8:30 P. M. 
‘+ La Fayette... 1:06 P. M.. 1:20 A. M. 
‘* Peoria, Ill.... ¢7:10 A. M.. 7:45 P. M. 
‘* Bloomington +9:00 A.M.. 9:37 P. M. 
‘* Champaign..{10:30 A. M.. 11:15 P. M. 
** gt. Louis...... 8:05 A. M..... 7:55 P. M. 
‘* Terre Haute. 1:00 P. M.......00. 1:34 A. M. 
** Indianapolis 3:00 P. M.........+. $55 A.M. 
* Cincinnatl... 6:10 P. Moeccccccccese 7:35 A. M. 


Ar. Washington. 2:10 P. M....csscsscvee 6:35 A. M. 

All the above trains are daily, including Sundays» 
except those marked f. 

“Big 4” No. 18 is the Celebrated Southwestern Lim- 
ited from St. Louis to Indianapolis and a Solid Vesti- 
bule Train from Chicago and Indianapolis to Cincin- 
nati. ‘‘ Big 4’’ No. 12 is also a Solid Vestibule Train 
from Chicago and Indianapolis to Cincinnati, and 
has through Sleepers from both St. Louis and Peoria 
to Cincinnati. 

The rates for this occasion are one and one-third 
fare on the certificate plan. Partiesshould purchase 
tickets via the ‘Big 4’’ and Chesapeake and Ohio at 
regular rate via that route to Washington, and get 
certificates from the agent entitling them to return 
tickets at one-third fare, 

Sleeping car rates from Cincinnati are $300 per 
double berth. ; 

Sleepers will start from Cincinnati. For sleeping 
car accommodations and other information please 
address or call upon agents of the ‘Big 4”’ or C. & O. 

H. M. Bronson, A. G. P. A., Big 4, Indianapolis. 
Cc. B. RYAN, D. P. A., C. & O. Ry., Cincinnati, O. 
A. S. MILLER, T. P. A., C. & O. Ry,, Indianapolis. 
E. B Pops, A. P. A., C. & O. Ry., St. Louis, Mo. 


YOU Wik MAKE NO MISTAKE 


IF YOU CONTEMPLATE A TRIP TO 





Chicago, Milwaukee, St. Paul, Minneapolis, 
or any Northwestern Point, 


By purchasing your tickets over the 


MLONON x ROUTE 


LN.-A&C. RY. 


The New Management having entirely rebuilt the 
line, putting in over 300,000 new ties, miles of new 
steel, new iron bridges, etc., etc. This, in connec- 
tion with elegant Pullman Perfected Safety Vestibule 
Trains, composed of DAY COACHES, PARLOR and DIN- 
ING CARS (the only line running Dining Cars between 
Indianapolis and Chicago), and Pullman Buffett 
Sleepers, makes this 


THE LINE between Indianapolis and Chicago, 
also the Short. Line, only 183 Miles Indian- 
apolis to Chicago. 


Be sure and purchase your tickets via the 


GREAT MONON ROUTE. 


Ticket Offices, 26 South Illinois Street, Massachu- 
; setts Avenue and Union Station. 


JAMES BARKER, 
G, P. A., Chicago. 


I. D BALDWIN, 


D. P. A., Indianapolis. 


“BE IN IT” 


WHEN YOU TRAVEL AND GOVIATHE 


CINCINNATI 
HAMILTON & DAYTON R. R. 


THE FINEST ON EARTH. 


The only Pullman Perfected Safety Ves- 
tibule Train Service with Dining Car be- 
tween Chicago, Indianapolis and Cincinnati. 
The Favorite and Only Line with Through 
Dining Car St. Louis to Cincinnati. The 
Only Through Car Line between Keokuk, 
Springfield, Decatur and Cincinnati. Pull- 
man Sleepers on Night Trains and Parlor 
and Chair Cars on Day Trains between 
points mentioned. Direct Connections, 
without Transfer, in Cincinnati for points 
in Kentucky, Tennessee, Florida and the 
Southeast. Washington, Baltimore, Phila- 
delphia, New York and Points East. The 
best line to Hamilton, Dayton, Lima, Find- 
lay, Toledo, Detroit and the Lakes. See 
that your ticket reads viaC. H.& D. On 
sale everywhere. 

H. J. RHEIN, C. H. ADAM, 

Gen’! Agent City Ticket Agent. 


Ticket Office Corner Illinois St., and Kentucky Ave. 
Telephone No. 737. Indianapolis, Ind. 


M.D. WOODFORD, 
President, 
Cincinnati, O. 


E. Os McCORMICK, 
G. P. and T. A., 
Cincinnati, O. 





Y\ COMPLETE STEAM PUMP | 
=: A SIZES FROM $7 10 $75 


FIRE PUMPS eee, 


. WRITE FOR 




















SER SndianapalisSnd, 


* * Send for Sample Copy. * * * * 


ALSO PUBLISHERS OF 


Tables of Analyses of Clay—A.Crossley. Cloth, $1.00. 
Brickmaking and Burning—J. W. Crary. Cloth, $2.50. 
Brickmakers Manual—R. B. Morrison. Cloth, $3.00. 


» Sent postage free on receipt of price. 


NATIONAL BRICK-MAKERS’ CONVEN- 
TION. 


The annual convention of the National Brick-mak- 
ers’ Association will be held at Washington, D. C., 
January 12th to 16th, inclusive, 1892. 

Liberal arrangements have been made for the 
transportation of members and others to Washing- 
ton, and aside from the business of the conference, 
congress will be in session and the city will be un- 
usually attractive at this season of the year. 

The Baltimore and Ohio railroad, *‘The Pictur- 
esque B. & O,’’ offers cheap rates and special induce- 
ments to those contemplating the trip. Its new 
southwestern limited is equipped with cars built ex- 
pressly for these trains by the Pullman Company. 
These cars have all the features of the famous Royal 
Blue Line trains, which are run via the B & O. be- 
tween Washington and New York, and include the 
vestibule, with the anti telescopic device, steam 
heat, Pintsch gas, and separate toilet accessories for 
men and women 

Its sleeping cars are of the latest design and ele- 
gant finish of the Pullman shops and most complete 
in all of their appointments, especially in the buffet 
service. 

The road crosses the Allegheniesat a high altitude, 
and at this season of the year the mountains cov- 
ered with their mantle of snow, are most beautiful. 
After crossing the mountaius on the eastward where 
the road winds its way along the Potomac, passing 
through Harper's Ferry, where Old John Brown’s 
Fort may be seen from the train, also other points of 
historic interest. 

An illustrated ‘‘Guide to Washington’’ and com- 
plete time table and map of the line will be fur- 
nished by addressing the General Passenger Agent 
at Cincinnati Ohio. 

A rate of a fare and one third, on the certificate 
plan, has been authorized. Parties to secure this 
rate should purchase first-class limited tickets to 
Washington, and ask for a receipt or certificate from 
the agent, and upon presentation of this certificate 
properly endorsed by the authorized officer of the 
convention, a return ticket will be sold from Wash- 
ington back to original starting point at one-third of 
the first-class limited fare. 

For through tickets, sleeping car berths or other 
information, inquire of ticket agents of connecting 
lines or address the following representatives of this 
company. 

GEORGE B. WaRFEL, Western Passenger Agent, 13 

East Ninth street, Kansas City, Mo. 

G. M. TayLor, Passenger Agent, 105 North Broad- 
way, St. Louis, Mo. 
ARTHUR DE ARMAS, Southern Passenger Agent, 34 St. 

Charles street, New Orleans. La. 

C. H. KogniG, District Passenger Agent, S. E. Corner 

Fourth and Vine streets, Cincinnati, Ohio. 

W. P. TOWNSEND, Traveling Passenger Agent, 8. E. 

Corner Fourth and Vine streets, Cincinnati, Ohio. 
E. E. Patton, Traveling Passenger Agent, Chilli- 

cothe, Ohio. 

O. P. McCARTY, General Passenger Agent, 
Cincinnati, Ohio. 








REDUCED RATES TO WASHINGTON, D. 
C., VIA THE PICTURESQUE B. & 0. 


The National Brick-maker's Convention will be 
held at Washington, D. C , January 12 to 16, 1892. 
The Baltimore & Ohio R. R. has arranged to earry 
delegates and others at a rate of a fare and one-third 
for theround trip. To secure this rate, parties must 
purchase first-class limited tickets to Washington, via 
the B.& O.road, taking receipt orcer ificate from ticket 
agent and on presentation of this certificate properly 
endorsed by the authorized officer of the convention, 
return tickets will be sold from Washington back to 
original starting point at one-third of the first-class 
limited fare. 

The ‘‘Baltimore & Ohio Southwestern Limited,” 
leaving Cincinnati at 7:20 p. M. daily is an entirely 
new train to the East. This train is vestibuled 
throughout, heated with steam, lighted with Pintsch 
gas, carpeted and is also provided with the anti-tele- 
scoping device, and has convenient toilet accessories 
for gentlemen and ladies. These cars are patterned 
after the famous Royal Blue Line cars running via 
the B. & O. between Washington and New York, and 
are the finest ever turned out by the Pullman shops. 
The New York express leaves Cincinnati at 8:15 A. M. 
daily. No extra fare is charged on these trains. 

Connecting trains leave St. Louis via the Ohio & 
Mississippi Railway at 8:00 a. M. and 8:05 Pp. M., with 
through Pullman sleepers to Washington. 

An illustrated Guide to Washington and complete 
time table and map of the line will be furnished 
upon application to the General Passenger Agent of 
the B. & O S. W. R. R, Cincinnati, Ohio. For 
through tickets, sleeping car berths and other infor- 
mation, inquire of ticket agents throughout the 
country or address: 

C. H. Koenig, District Passenger Agent, S. E. Cor. 
Fourth and Vine 8ts., Cincinnati, O. 

W. P. Townsend; Traveling Passenger Agent, S. E. 
Cor. Fourth and Vine Sts., Cincinnati, O. : 

E. E. Patton, Traveling Passenger Agent, Chilli- 
cothe, O. 

G. M. Taylor, Passenger Agent, 105 North Broad- 
way, St. Louis, Mo. 

Geo. B. Warfel, Western Passenger Agent, 13 East 
Ninth St,, Kansas City, Mo. 

Arthur De Armas, Southern Passenger Agent, 34 
St. Charles St., New Orleans, La. ee 

= McCarty, General Passenger Agent, Cincin- 
nati, O. 
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THE PURINGTON-PAVING BRICK: COMPANY 


OF GALESBURG, ILLINOIS, 


Is now building one of the most extensive and best equipped plants ever established for the manufacture of Paving Brick. D. V. Purington, of Chicago, is President 
of the Company. Mr. Purington is one of the foremost Brick Makers in the country. With a quarter of a century experience he has a thorough knowledge of the 
merits of the various DRYERS. HE HAS SELECTED FOR HIS NEW WORKS 


«* * THE TRON-GLAD DRYER * * * 


“ 

















This Dryer will have a Drying Capacity of SEVENTY-FIVE THOUSAND perday. Mr. Purington’s selection is another evidence of the established fact that for 


PAVING BRICK NU UTHER URYER GUMPARK Eo 


WITH THE IRON-CLAD DRY ER=3333333333>>=>—#__- 








For particulars see advertisement on last page of cover, and write to 


) \ - X\ ] Lew 
CVLAQIUOESIWUIXAGS. SO 


f > oo PMD f h PN 
SE / | _—— Y veh y ss 
y XVXAS SS p} mer BA 


soos FOR SALE «eee 
A Holly Pumping Engine 


Capacity, 1,500,000 Gallons. 








New Discovery 
DOWN DRAFT KILN 


For uniformity of Burning 
and Economy of Fuel it is 


Not Equaled. 


Not Expensive to Build. 
Easily Kept in Repair. 














Size of steam cylinder, 10 inches; size of water cylinder, 7 1-2 inches; stroke, 
21 inches; will pump against 250 feet head with the four pumps, and will lift 
from 23 to 25 feet; speed required fer capacity stated about 23 revolutions. This 


Those interested, write for engine is in good condition and will be sold at about half it would cost new. 
4 J 


many testimonials from the 
leading plants of the coun- 
try. Address, 


E. M. PIKE & CASTLE, 7 


CHENOA, ILL. 


Address, for particulars, Holly, care of 


Paving + and - Municipal « Engineering 


44 Chamber of Commerce, Indianapolis, Ind. 











YOU HAVE <« ~~ A SAMPLE OF MANY. 
SOMETHING SURVEYOR’S OFFICE, KNOX COUNTY, 


To live for if you have not seen our 
J. S. SPIKER, SURVEYOR. 
NEW 


CENTURY 


VINCENNES, INpb., Dee. 18th, 1891. 


Enclosed find $1.00 for which send Paving and Municipal 
Engineering to August, 1892. By no means stopthe paper. | 





DURABLE AND With read the matter pertaining to count ry roads with great pleas- 
FULLY GUARANTEED COLUMBI Pneumatic ure, and look forward to its coming. I am more interested 
Tires. in roads than any other line at present, and I am glad the 

g LIGHT, STRONG. Journal is discussing them. That one subject is worth ten 


times the subscription price to any person interested therein. 


rOre MFG. COMPANY 221 Columbus Ave., Boston. Tee 


12 Warren St., N. Y. 291 Wabash Ave., Chicago. Factory, Hartford, Conn. J. 8. SPIKER. 
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PROFESSIONAL CARDS. 
The many letters constantly received asking for 
the names of persons who can give technical 
advice on municipal work must be answered by 
the publishers, by referring the writers to this 
list of competent and reliable Civil Engineers. 





ANDREW ROSEWATER, C. E., 
M. AM. SOC.C.E., 


Engineer Municipal Public Works 
SEWERAGE A SPECIALTY. 
424 BEE BUILDING, OMAHA, NEB. 





THOS. R. HASLEY, 
CIVIL ENGINEER 


Surveys, Plans and Specifications for Sewerage and 
Drainage, — Attention paid to Paving and 
General City Improvement. Expert City Sur- 
veying, Detail City Maps, Grade Atlases, 
Construction Superintended. 


Main Office at Marinette, Wisconsin. 





Geo. A. Latimer, 


City Civil Engineer 


Norfolk, Nebraska. 








Plain Surveys of Cities and Towns. Designs and 
estimates for water supply and sewerage systems. 
Publie works superintended. 


ARTHUR H. BELL, 


CIVIL: ENGINEER 


BLOOMINGTON, ILLINOIs. 


Extensive experience in Brick Paving and Sewer- 
age Work. Surveys, Plans and Specifications and 
Estimates Furnished. 








SAMUEL M. GRAY, 
Consulting Engineer 


For Municipal and Sanitary Work. 
26 Westminster St., Providence, R. I. 


Geo: PAUL, G. E. 


Formerly Member Board of Public Works of Ohio, 
432 Society for Savings Building, 
CLEVELAND, OHIO. 


SEWERAGE, WATER SUPPLY, MILL DAMS AND OTHER 
HYDRAULIC IMPROVEMENTS. 


S. H. SHEARER, 
CIVIL ENGINEER, 


Bridges, Sewers, Pavements. 
33 Ingalls Block, Indianapolis, Ind. 


EK. F. LAYMAN, 
Civil and Sanitary Engineer, 


Rooms 17-18, 64 W. 3d St., Cincinnati, 0. 
Surveys, Plans and ny ene ggg for Sewerage, 
Drainage and Water Supply. Special attention 
paid to Pavements and general city and vil- 
lage improvements; also Surveying of 
city and suburban property. 


JACOB A. HARMAN, C. E., 


Member Western Society of Engineers, 

Member Illinois Society of Engineers and Surveyors. 
Designs for and Inspection of Water. Works, Sewer- 
age Systems, Bridges, Paving and Land 
Drainage. Topographical Surveys. 
Construction Superintended. 

Room One Hundred, Y. M.C. A. Building. 
PEORIA, ILL. 
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PROFESSIONAL CARDS. 





J. A. STEWART, 
EX-CHIEF ENGINEER, 
Cincinnati, Ohio, 

35 Johnston Building, §.W. cor. 5th and Walnut Sts. 


Civi ENGINEER, 


Surveys and Plans for Sewerage Systems and Street Pav 
ing. Raiiway Surveys. Public Works Superintended. 


LATHAM ANDERSON, 

M. Am. Soc. C. E. 
Consulting Engineer, 
Rooms 49 & 54 Johnston Buildings, 
Cincinnati, Ohio. 


Sewerage, Water Supply, Municipal Engineering, Land- 
scape Engineering, Construction Superintended. 


WILLIAMSON & EARL 
Civil and Sanitary Engineers. 


Plans and Estimates made for Water Supply, Sewer- 
age, Bridges and General Engineering Work, Rail- 
road Surveys and Construction. Construc- 
tion Superintended. Sewerage a Specialty. 


MONTGOMERY, ALA. 


Jas. D. & Miles 4. Saunders 


CIVIL ENGINEERS 
AND SURVEYORS 


EVANSVILLE, IND. 











Surveys, Plansand Specifications on Sewers, Streets 
and other Municipal Work. 
Estimates and Reports on all such work for cities 


and towns given prompt attention. 


PCR Vine: 
Pe DESICaINS 











nie. i a D ” &W. ofa 
25 Miles Orr Shortest 


Rovwewqrrmbd BETwrepEN 


Indianapolis-Kansas City 


The only line running Reclining Chair Cars 
between Cincinnati and Keokuk, Ia., without 
change, via C. H. & D. and Wabash Railways, 
passing through Indianapolis, Ind., Decatur, 
Springfield and Jacksonville, Ils. Two daily 
through trains w'th perfect connections Eas 


nd West. 
. JNO. S. LAZARUS, 


° Gen’] Frt. and Tkt. Agent 


INDIANAPOLIS. IND 





WANTED—The June, August, Septem- 
ber and October, 1890, Numbers of Pavine 
AND MUNICIPAL ENGINEERING. We will 


pay cash for them, 25 cents each. In 
sending. notify us by postal card. 
PAVING AND MUNICIPAL ENGINEERING, 


Indianapolis. 


PROFESSIONAL CARDS. 





M. Am. Soc. C. E. M. Am. Soc. M. E. 


OLIN H. LANDRETH, 


NASHVILLE, TENN. 
Consulting Engineer. 


Water-works, water power, drainage, reclamation, im- 
provement of highways and street paving. 

Examinations, expert tests, reports, designs, specifications 
and estimates. 


ARTHUR S. HOBBY, 
Livil@Sanitary Engineer 


No. 227 Main Street, 





Cincinnati, Ohio. 


Sewerage Systems for Cities and Villages designed 
and their construction superintended. 

Design and construction of manufactories. 

Foundations for heavy buildings, and for engines 
and machinery. 

Foundations in bad ground or in water. 





WE PAY CASH 


For the June, August, September and Oc- 
tober, 1890, numbers of Paving and Munic- 
ipal Engineering. Drop a card when you 
send them 


Paving and Municipal Engineering. 








& F 
25 HUBBARD BLK: Indian apolis.ind 





W. B. EWING, C. E., 


MEM. W. SOC. C. FE. 
608 Chamber of Commerce, Chicago. 


MUNICIPAL ENGINEERING. 
Bridges, Water Works, Sewerage, Work Superintended 
Surveys, Plans, Specifications, Estimates. 
SLOW BURNING FACTORY CONSTRUCTION. 


BRICK PAVEMENTS 


—— BY--— 





C. P. CHASE, City Engineer, Clinton, Iowa. 


Full instructions from the beginning, with com- 
plete specifications. 

The most useful and reliable hand book to be 
obtained. Price, $1.00. 











Is strongly constructed, built low and short, has wide 
tires ond without reach, is easily ad and qe 
dumped. Can be turned in its own length. Will save 
its cost in a very short time where the time of load- 
ing and dumping are a consideration. Circulars 
fully explaining furnished on application. 


F. C. AUSTIN MFG. CO., Chicago, Ill. 
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—>ARTIFICIAL STONE<— 


Manufacturers and Pavement Makers, take Notice that 








“DIAMOND BRAND” 


GIBBS’ © CEMENT 


PORTLAND. 





IS THE VERY BEST MATERIAL FOR ALL PURPOSES ON ACCOUNT OF ABSOLUTE 
UNIFORMITY AND GREAT STRENGTH. 


Testimoniale=== 


We have regularly used your Cement for over ten years, and have been so satisfied with the result of work done with it that we are this year 


— 

















placing with you the contract (30,000 barrels) for-the whole of our requirements both at Stratford and Groby. 
LONDON, January 9, 1891. * Yours faithfully, THE PATENT VICTORIA STONE CO., L’p 
To Messrs . GIDDS & Co., L’d. HARRY ROGERS, Manager ‘and See’y. 


pe vis Somation > —- AQWARD FLEMING, 26 Liberty St., New York, Sole Agent in the United States, 








IF YOU KNOW ‘eae ce o as al oes 
Any person interested in| | ) 
anything that comes within 
the scope of this journal, 
who 1s not now a sub- 
Seriber, we would like to 
have his name andaddress 


WE CAN HELP HIM 



































FOR MAKING ROAD METAL USE THE ——— 


GATES ROCK AND ORE BREAKER 


OVER 2000 | IN USE. 


CAPACITY IN TONS OF 2,000 POUNDS. 
























NS ci ctandaewenesiaenntrraeneeaesee" 2to 4 tons per hour. et ee see ceeeees 15t0 30 tons per hour 
REE, CoCU Ce rk sha cgindeed skbasene Scene ber 4to 8tons per hour. Es \iresekincetesseceeewseseeres 25to 40 tons per hour. 
EL Cd Nii naw s eaeebeseneoeaiee 6 to 12 tons per hour. EE Oe eet ee errs 30to 60 tons per hour. 
EES OR SRE eee eee mer 10 to 20 tons per hour. Sd EE ce Meccadaknesdaas ... 40to 75 tons per hour. 


i PE ars sevntusanssauhees ileus eise 100 to 150 tons per hour. 
Passing 2 1-2 in. ring, according to character and hardness of metal. 


Great Savingin Power. Adjustable to ony Degree of Fineness. The principle involved in this Breaker ac 
knowledged to be the greatest success ever introduced into Stonebreaking machiner The Gates Breaker has made 

more railroad ballast and road metal than all other kinds of breakers combined. Universally Adopted by Mining 
’ Companies. Many Hundreds Used by Railway Companies. Will furnish a thousanc rom Con 
tractors, Street Superintendents, Mines, Cement Manufacturers, etc. Also Manufacture 


-eooe THE CORNISH ROLLS praises he @ece- 


Fine Crushing Plants, Concentrators and Other Mining Machinery. Address for Catalogue 


references 





3a Queen Victoria St., LONDON. 


iQmatine. tos. Gates Tron Works, sor S. Clinton St., Chicago. 
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Road and Street 
W orking [mplements 


AMERICAN ¢ CHAMPION. | Of All Kinds. | LIGHT STEEL CHAMPION. 























a 
THE CHAMPION ROAD MACHINES, 1s illustrated above, not only have the reputation which entitles them to be called the BEST on the 
market, but they have the merit. Merit wins in all lines of goods, and never has this fact been more fully demonstrated than in the production of the Champion 
Machine’. They are built thoroughly and of the best material, and combine all of the latest and best improvements known to modern road machines. 
They are used and endorsed by the highest authorities on Road Making, and are shipped on trial, thus affording the purchaser an opportunity to judge of 
their merit before accepting them. 





) WE SOLICIT YOUR 


TRADE ON THE BASIS OF 
=— } FAIR DEALINGS AND 
GOOD GOODS AT 
HONEST PRICES. 


WE ARE PREPARED TO 
FURNISH AT BOTTOM 
PRICES ANY IMPLEMENT 
USED IN ROAD OR 
STREET BUILDING. 

- 















IMPROVED ** LITTLE GIANT.”’ 


What has been said of our Road Machines with reference to merit is also applicable in the truest sense of the word to our Wheel and Drag Scrapers. 
To those who have become acquainted with the merits and advantages of the old “Little Giant,’’ we would say, the Improved “Little Giant’’ or No. 1 Wheel 
Scraper is far superior to it, and the best wheeled Scraper on the market. 


Its improvements consist in our New Patent Automatic Dumping Hooks, Independent Steel Axle, 
Bifurcated Compound Lever and large Steel Bowl. 

Our “‘ Solid Steel Scrapers ’’ will work easily in any soil, whether plowed or not, and are guaranteed 
to work easier and clean better than any other Scraper on the market. 

In connection with the above, we manufacture the Champion Road Roller and the Champion Steel 
Rock Crusher. 

Write for prices and illustrated catalogue, representing the largest line of Road Working and Earth 
STEEL SCRAPER. Handling Implements on the market. STEEL SCRAPER. 


a\merican koad Machine Go., Kennett Square, Pa. 
THE HARRISBURG PATENT 


« « DOUBLE ENGINE STEEL e e« 


Steam Road Roller 


Constructed of the Hest Yuality of 
Material Throughout Guaranteed Equal to any 
ROLLER IN THE MARKET. 


MANUFACTURED BY 


HARRISBURG FOUNDRY AND MACHINE 
WORKS, 


Successors to Foundry and Machine Dept. of the 
Harrisburg Car Mfg. Co., 


——_~— HARRISBURG, PA. 
SEND FOR CATALOGUE. 














MANUFACTURERS OF 


+ Steam Rollers « 


Corner Twelfth and State Streets, 
KWRIB, PA. 


The principal Asphalt Paving Companies in the country are using 
these machines, which are pronounced to be the best in the market, 
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SPRINGFIELD STEAM ROAD ROLLERS. 


THREE SIZES: 10 TON, 12's TON, 15 TON. 


——_ GUARANTEED TO GIVE SATISFACTION. 


BATT 











PORTABLE TAR HEATING TANKS AND STREET CONTRACTORS’ SUPPLIES, 
appress THE O. S. KELLY CO., Springfield, O. 











unt ee 
. ———— 


———— BRI K ARS 48 STYLES. 
wns —— —————— —. 
fo ~ = - 
R P) . 4 ! 
/, iS 


“so KILN DOORS &® 
GRATE BAKS — > 


BUY THE BEST. 








STYLE 18. FOR PAVING BRICK. 


y To have your Dryer equipped with our Cars. It will save you time, trouble and money. We manufac- 
I} BE URE ture a line of Cars for carrying all sorts of Brick and Tile. They are all iron, incomparably strong, 


easy running and low in price. It will be greatly to your advantage to trade with us. Send for catalogue. 











THE WALWORTH RUN FOUNDRY COMPANY, CLEVELAND, OHIO. 
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The Indianapolis Paving Exposi 


ppp 


bevescaioeeth 









wz a a =a a= SOLS a SS a == ~~ 
Embracing the Largest and Finest Collection of Specimens of Paving in the World, will, on 
account of its value and beneficial influence in stimulating a spirit of public improvement, 
be continued indefinitely under the management of the Commercial Club of Indianapolis, 
the organization which originated the idea and 
made the Exposition a success. Exhibits of more than 
sixty of the Leading American Paving Companies. New 
exhibits are being added, and the Exposition will be 
enlarged and improved in every way possible. 
Companies not already represented are invited to 
send exhibits, but no paving material regarded by 
— LLL the committee in charge as being without merit 
will be admitted to the Exposition. Exhibits must, in all cases, be shipped with freight 
charges prepaid. The assurance can be given that more can be learned about paving at 
this Exposition than by visiting a dozen of the best paved cities in America. 


PEO 
A TWO-CENT STAMP SHOULD BE SENT with requests for COPIES OF THE REPORT OF THE PAVING EXPOSITION. 


For FURTHER INFORMATION, ADDRESS THE COMMERCIAL CLUB, INDIANAPOLIS, INDIANA. 


M.S. HUEY, GEO. N. CATTERSON, WILLIAM C. BOBBS, Paving Exposition Committee. 














LL cities in the United States are invited 

to send committees or official delegations 

to Indianapolis to avail themselves 

of the unequaled advantages af- 

forded by the Exposition for GATHERING KNOWL- 


EDGE OF PAVING. ¢ ¢ ° ¢ ¢ ° 











v 

















Pavem ents Does not always indicate the 


best judgment, but the pop- 
ularity of the 


and FY oads COLUMBIAS 


Their Construction and Maintenance. 1s based on a reputation that 
has been gained by sterling 


qualities and they now stand : “ al 








Large 8vo., pp. 410; handsomely bound in cloth. 


Sent post-paid on receipt of $5.00. POPE MEG. COMPANY, 1] Franklin Street, Boston. 
Appress PAVING AND MUNICIPAL ENGINEERING 


CHAMBER OF COMMERCE, INDIANAFOLIS, IND, 


Patent Portfolio Scrap-Book Esai 


{ 12 Warren St., NEW York. Factory: 


BRANCH HOUSES: } ‘ 
“*S* 1201 Wabash Ave., CHICAGO. HartForp, Conn. 





Yer, — 
YON COONS 
Ss 





A SCRAP-BOOK WITHOUT PASTE. 


The old-fashioned Scrap-book has leaves on which scraps are pasted, as collected. without orderly ar- 
rangement. Breed’s Scrap-Book has pockets, or envelopes, into which scraps are dropped and methodically 
filed by subjects. There is no pasting, no annoyance, no loss of time, no dirt! The subject is written on the 
envelope containing it and entered in the index. No matter how many scraps haye accumulated, all upon 
the same subject are together and can be easily removed, consulted and replaced. Scraps kept in this book 
are not blurred by pasting, defaced by exposure or mutilated by removal. Notes for editorials, sermons, lec- 
tures and other addresses can be filed here. and a record of time and place of delivery be written on the en- 
velope. Asareceptable for scraps, —— and writings, methodically arranged for convenient reference, it has 
no equal. Itcontains fifty heavy manila a * with tuck, 6x9 inches in size, handsomely bound together 
in a book that stands upon an ordinary book-shelf. Half Amer, Russia, cloth sides, Price, post-paid, $3 net. 


THE BOWEN-MERRILL GO., Inpianarouis, Ino. 
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MANUFACTURERS OF IMPROVED CLAY-WORKING 

MACHINERY OF ALL KINDS, SUCH AS CLAY MILLS, 

DRY AND WET PANS, THE BARBER STEAM SEWER 

PIPE PRESS, DIES, CLAY BLOCKERS, POTTERS’ 

( WHEELS AND MACHINERY OF EVERY DESCRIPTION. 

§ WRITE FOR CATALOGUE AND PRICES. PROMPT AT- 
TENTION AND DISPATCH GIVEN TO ORDERS. 3 
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Taplin, Rice & Co. 




















MENTION THIS PAPER. 





Reliable Work. 


Many Years of 
Successful 
Experience. 
Prompt 
Shipments. 





x 


ENGINEERS and CONTRACTORS 


Contemplating the use of arches, should correspond with us. 
Send us exact measurements for estimates and full particulars. 


BOX 321. THE CINCINNATI CORRUGATING CO., PIQUA, OHIO. 


nequaled for all pur- 

UJ poses for which Port- 
land Cement is used. 

Tests and Testimonials of En- 
gineers and auseful pamphlet 


sent free on application, e e 
Buckeye Portland Cement Co. *°"Gnio?* 





G 
~ N 
ja 


WCKEIT 


Ohio. - 





—— 


When you write to Advertisers, mention PAVING and 
MUNICIPAL ENGINEERING. 











QFFICE-GETTING, 


A BOOK OF HELPFUL INFORMATION ON 
PRACTICAL POLITICS. 


EVERY CANDIDATE, 

EVERY POLITICIAN, 

EVERY PERSON CONTEMPLATING A POLITICAL 
CAREER, 

EVERY MAN AND WOMAN DESIRING APPOINTMENT 
IN THE CIVIL SERVICE, 


SHOULD HAVE IT. 


IT 18 PRACTICAL. 
IT 18 WHAT I8 DESIRED BY THOSE SEEKING 
HELPFUL, INFORMATION. 

It discusses politics as a business, the essential qualifications for a political 
career, and gives valuable advice as to how to succeed. 

It also fully and clearly explains how persons desiring to obtain positions 
in the civil service should proceed, explains the requirements of the different 
positions, the salaries of which range from $720 to $2,000 a year, and gives speci- 
men examination questions. 

It is strongly commended by the press. The Indianapolis News says: ‘*The 
seeker after office will find here practical information, that it will be money in 
his poe to know, whether he is going to be a candidate for council, somethin 
higher, or an applicant to the Civil Service Board for office. We do not know o 
any other place where so good an idea of the civil service can be found as here. 
The author of ‘OFrFICE-GETTING’ takes it for granted that his readers know 
nothing of the requirements of the civil service (a fair assumption), and on that 
basis tells what to do to get positions under the federal law. Specimen exami- 
nation questions are gem in all of the governmental departments. The 
quality of the book is a. 

Louisville Times: ** The book contains all that it ought to, and not a word too 
much. Throughout the style is terse, crisp and straightforward.” 

Chicago Morning News: **The questions are discussed sensibly, brightly and 
with yan wide knowledge of the topic. The book will be appreciated by 
politicians everywhere.” 


Every person actively interested in politics should read it. 
Bound in leatherette, artistically printed, 41 pages. Only One 
Dollar per copy, postage paid. 


’ THE BOWEN-MERRILL COMPANY, 
“GB PUBLISHERS, 
. INDIANAPOLIS, IND. 
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€) NEW 
QUAKER ty a 
BRICK | twowns 
MACHINE it stig! 


PATENTED 








INDIANAPOLIS 
IND 

















Improved Brick-~-Making Machinery 


The above cut represents the New Quaker Complete Combined Steam Power Outfit. Capaci i 
2 » 4 pacity, 40,000 per day. Capacity of Horse-Power, 15,000 to 20,000. The most 
perfect machinery for making PAV ING BRICKS, FIRE BRICKS or COMMON BRICKS. We make . specialty of equipping yards 
complete in every detail ready for work. Send for illustrated catalogue. 


Correspondence Solicited. SS SSS FLETCHER & THOMAS, INDIANAPOLIS, INDIANA. 


RAYMOND’S AUTOMATIC POWER PRESS 


Sera for 
Catafog We 














.—— THE ONLY SUCCESSFUL RE-PRESS FOR MAKING 


DAVING BLOCKS + 


RED AND FIRE BRICK, ROOFING TILE, ETC. 


A rapid working and powerful machine for pressing 
paving blocks, by which they are given great density 


and uniformity of size and finish. Make from 8 to 12 





thousand finished paving blocks per day. No first-class 


paving brick made without re-pressing. 


“1)umpins (Jars, Portable ‘frack, 
7 Yrver (ars, J'ransfer Gars 
and General Brick Yard Supplies. 


C.W. Raymond & Co., Dayton, Ohio. 
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INDIANA BRIDGE COMPANY 


<a Fought Iron Bridges 
. = _ Tron Sub-Struetures, 
eas, aN 1 ° Miaduets, Roofs# Buildings 


Muncie, Indiana. 























PR cere yn ; DIRECTORS. 


a C. M. KIMBROUGH, President and Gen. Mgr. 
Wrought Iron High Truss Bridge, one Span, 210 feet, r Mississinewa River, at Sharon, Joun R. MArsu, Secretary and Treasurer. 
Del aware County, In dis ion * A. L. JOHNSON. GEO. F.McCuLLocH. T.F. Rose. 


WE BUILD ANY KIND OF IRON BRIDGES WANTED. 


Can give satisfactory reference to larger amount and greater variety of work done in Indiana than any other Bridge Company. We are the only Company ope- 
rating shops in the state. We invite inspection of our shops for efficiency and capacity. 


NOTICE OF LETTINGS SOLICITED. 


OVER 200 OF OUR PATENT LEG BRIDGES IN USE 


IN THIS STATE. 


The Best Bridge for Spans up to 70 feet. We sell only our 
own Manufacture. Address all communications to 


Indiana Bridge Go. Muncie, nd. ee 


GALESBURG PAVING BRICK. 


The demand for these Celebrated Brick has hitherto far exceeded the supply. By the erection 
of one of the largest and most complete plants in the country, the PURINGTON PAVING BRICK 
COMPANY expects to be able to furnish these Brick in any desired quantity, and to fill all 
orders promptly and satisfactorily. . : ‘ f . % , 





Se = 





Prices and samples furnished on application to 


PURINGTON PAVING BRICK COMPANY, 


First National Bank Building, Galesburg, III. 


-—=» 





GEORGE MOERLEIN, President. 
JOHN GOETZ, JR., Vice-Pres’t. 


THE SOUTHERN GRANITE Co., a? 


J. A. EBERHARDT, 
Sec’y, Treas. & Gen. Mer. 


QUARRIES AT 
LITHONIA, REDAN AND 
ROCKDALE, GA. 


Street Paving Work a Specialty. 


20 KIMBALL HOUSE BLOCK, — ee ae 19 & 20 WIGGINS’ BLOCK, 


CINCINNATI, O. 














Genera Contractors in ¢ 














ATLANTA, GA. SS OF FICES=>> 
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WHY DOES— — « 


ThE U.S.DRY GLAY BRIGK PRESS 


MAKE BETTER PAVING 
BRICK THAN ANY 
OTHER MACHINE? 


BECAUSE 


It is strong, simple, durable, 
creates great pressure, makes 
fine finished faces, and is covered 
by the following patents: 


No. 315,855, April 14,1885. 

No. 324,453, August 18, 1885. 
No. 375,660, December 27, 1887. 
No. 395,871, January 8, 1889. 


WE BUILD 
TWO MOLD 

e THREE MOLD 

©. FOUR MOLD 

SIX MOLD | 
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Clay sent us, freight prepaid, will receive our prompt attention, pressed and burned, 


and sample brick returned. 





SEND FOR CATALOGUE AND PRICES TO 
ral 


THE UNITED STATES BRICK PRESS COMPANY, 


OswaLp KUTSCHE, PROPRIETOR 





ADAMS EXPRESS BUILDING, 18385 DEARBORN STREET, 


Mention Paving and Municipal Engineering. -CHICAGO, ILL. 
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CALIFORNIA THe WESTERN 
ASPHALT — Paving aSupply Company 


CONTRACTORS FOR 


HK STANDARD ASPHALT COMPANY, of Bakers- TRINIDAD ASPHALT PAVEMENTS 


field, Kern Co., California, controlling extensive deposits 
of genuine asphaltum, believed to be second only to THE STANDARD PAVEMENT OF AMERICA. 
the Trinidad in extent, invite orders for high grade 
refined asphalt for street paving and other purposes. 













The supply being practically unlimited, there is no Over five million square yards in use in the 
ground for fear that the large and increasing demand Waited Mister 
can not be met for many generations, notwithstanding nite a a Se 
those who control the imported article give currency It has, in fifteen years, raised the streets of 
to the idea that there is none in the United States. Washington and Buffalo from the poorest to the 


Our asphalt is fluxed, softened and refined with a natural c : 
maltha (liquid asphalt) of 10° to 14° Baumé, forming a best in the United States. 


chemical and homogeneous mixture superior to the It will raise the streets of any city that uses it 


residuums elsewhere used. We can furnish fluxing ee ery d 
maltha with our asphalt for the manufacture of paving o Ue Same Dign grade, 





cement, when desired. We also manufacture the It is the only pavement that will do it. 
Standard Asphalt Roofing Compound, covered by U. 8, It is the only perfect sanitary pavement 
and foreign letters patent, flexible, elastic and durable, | y p 7 
confidently asserted to be superior to any asphalt pitch | It enhances the value of abutting property as 
or tar roofing ever used. The Standard Asphalt is ‘much as it improves the city using it. 
likewise adapted to and used for pipe covering, electric Ti So Ss Seed erent ofl in ii 
conduits, reservoir linings, varnishes, etc. 1s the idea | ate ment of modern times, 

Correspondence solicited and samples mailed to any We invite an inspection of our work. 
address upon application. Car load delivery quoted 
to any point. ie 

STANDARD ASPHALT CO. GENERAL OFFICES, 36 LaSalle Street, CHICAGO. 
.. 36. oe ay ee a INDIANAPOLIS OFFICE, 33 Ingalls’ Block. 
General Eastern Agent, 
DETROIT OFFICE, Cor. Jefferson Avenue and Griswold Street. 





Builders’ and Traders’ Exchange, Kansas City, Mo. 





CHAS. W. SAACKE, | 
—— * 


alifornia 


LY ave marersacs. Asph 


SOLE AGENT FOR 


The German Asphalt Co., Mines at LIMMER 
and VORWOHLE; H. & A. B. Aveline 
& Co., Catania, Sicily. 


58 Pine Street, New York 


alin ; Importer - of - Rock - Asphalt, 


4n, WORWOHLE 


The Oil Burning and Supply Company furnish the finest and 
purest grades of Refined California Asphalts for Paving, Roofing, 
Paints, Varnishes, Electrical Works, etc. Our Liquid Asphalt for 
“luxing and Tempering is the finest article in the market. We rec- 
ommend our A G Brand for Paving, 85 per cent. to go per cent. 
pure. Contractors and Dealers supplied in quantities to suit on short 





notice. Samples on application. Address 


The Oil Burning and Supply Company, 
8 and 9 BURDICK BLOCK, LOS ANGELES, CAL. 








Agents for Different States or Cities Solicited. 








LAKE ASPHALT LAKE ASPHALT 


THeBARBER ASPHALT PAVING GO 


USES LAKE ASPHALT ONLY. 





THE OLDEST AND LARGEST Asphalt Paving Company in the United States; has laid Asphalt pave- 
ments in thirty-three cities of the Union, on 857 streets of a length of 442 miles, or an area of 5,915,000 square yards. It 
has laid more pavement in fourteen years than all other Asphalt Paving Co’s in Europe and America Combined 


have laid in thirty years. 


+ + GENERAL OFFICES, NO. | BROADWAY, NEW YORK. 


LE DROIT BUILDING, WASHINGTON, D. C. ena 





YOU ARE IN If 


WHEN YOU USE THE BEST PAVER ON KARTH 


THE PAVER 


“BUCYRUS” 


TO PAVE YOUR STREETS. 


Manufactured by Tie Bucyrus Brick AND Terra Corra Co, 


BUCYRUS, OHIO. 


Write for prices, f. 0. b. cars at the points desired. 
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“CUBAN ASPHALT 


ADDRESS 


OTTO D. DROOP. 








A 


MINE OWNER, 


Havana, Cuba. 

















THE BEST AND CHEAPEST 


Interstitial Filling for any kind of Block Paving, 


Stone, Brick, Wood or Cobblestone, is 


Murphy’s Grout Filling 


It has been in Use in Columbus, Ohio, for Six Years, 


Under the heaviest traffic, without any signs of wear being perceptible. 
It has been adopted for use hereafter in all block paving. 

A secret of successin Block or Brick Paving is the use of interstitial fill- 
ing that will wear without breaking. Mr. Murphy has discovered the 
secret. His Grout Filling makes the most durable pavements, as experience 
with it demonstrates. It is not only infinitely better than coal-tar, but it 
is forty per cent. cheaper in cost. For full information address 


JOHN MURPHY, Patentee, 373 Lazelle Street, Columbus, Ohio. 


WE MANUFACTURE 


Brick and Tile Yard 


Supplies OF ALL KINDS 








If needing anything in this line, please correspond, 


Illustrated Catalogue Free. 


D. J. C. ARNOLD, New London, O. 











THE BEST PAVING MATERIAL ONE HUNDRED 


While Paris, London and Berlin are putting down miles of wood 
pavement yearly, having proven it the best and most economical, 
though costing much more there than here, some cities in our own 
country profiting by their experience are doing the same, as ten miles 
of our sapless cylindrical paving blocks will be laid in Michigan and 
Indiana during the season of 1891, making an ideal roadway at a low 
cost. Our second quality blocks make the cheapest crosswalks and 
warehouse floors and paving for private alleys. Cities desiring the 
best paving material—dollar for dollar—in the world, should not 
fail to investigate the merits of our product. 


ROSS SAPLESS BLOCK PAVING COMPANY, 


SAGINAW, E. S., MICHIGAN. 


Cedar Block Pavements 


NOISELESS. 
DURABLE. 
INEXPENSIVE. 























LAID IN A SCIENTIFIC MANNER AND GUARANTEED BY 


WILLIAM R. JONES, Muskegon, Mich. 


CEDAR BLOCKS FURNISHED IN ANY QUANTITIES. 








COLUMBIA BICYLCES 
GIVEN AWAY 








GOOD ROADS. i: is very desirable to promote a healthy interest on the 


above subject among the growing hope of the nation, and educate them 
to its importance. 


To aid in this the Pope Mfg. Co., whose president, Col. Albert A. Pope 
is well known for his earnest efforts in the direction of Highway Improve 
ment, will give away 

ONE HUNDRED COLUMBIA BICYCLES. These are to be given 


to boys and young men in High and Preparatory Schools, Academies and 
Colleges throughout the United States, for the best essays on the subjec 
of “GOOD ROADS,” in any of its various phases. 


EVERY STUDENT is invited and urged to enter the contest. 


Full particulars sent on application to the ROAD DEPARTMENT. 


POPE MFG. CO. 


221 Columbus Ave., Boston. 
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The New “Ohio” Brick Machine. 
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[His MACHINE I$ WELL MADE 


AND IS SUBSTANTIAL 
AND SERVICEABLE. 








a T HAS special advantages not found in 
others, and will produce brick of the 
best quality at the lowest cost. 

PARTICULARLY WELL 
ADAPTED TO THE MANUFACTURE 


OF STREET PAVING 
BRICK OF THE GREATEST DENSITY. 


FOR FURTHER PARTICULARS, ADDRESS 


E. M, FREESE & CO., GALLON, i. 
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WU 
Vitrified Paving and Pressed Brick Co. 


J. A. BUCKSTAFF, ParsiventT 





mamuracrumens oF 


VITRIFIED PAVING BRICK, STOCK BRICK, 
AND PRESSED BRICK. 


Anuar Capacity, THinty Micciok 


Lineoln, Neb... Dee. 15, .189)../3q. 





J. W. Penfield & Sons, 
Willoughby, Ohio. 


Dear Sirs,--- We have been using one of your Auger 
Machines for the past four months, and we are pleased to state that 
it hes given us better results, by fer, than we had anticipated, mak- 
ing from forty-five to fifty five thousand brick per day; although 
the capacity was only gueranteed at thirty thousand. For strength 
and simplicity of construction it surpasses anything we have ever 
seen or used. 

We consider the Automatic cut-off a marvel of perfection, 
both for simplicity and durability. An artistic friend, admiring 
its work, said it was "a thing of beauty", and we add a hope that 
it will be "a joy forever". At times when everything was working. 
in good order it has cut as high six thousand to sixty three hun- 
dred brick per hour, every one perfect, for several hours at a 
time With practically no waste. ’ 

The brick made on this machine are more compact end prae- 
ticaly free. from lemination, and as we are making paving brick ex- 
clusively at present, we find that they shrink less, and vitrify more 
easily than brick made on the machines we formerly used. 

With the other new machine, which you are making for us we 
expect to maintain our full capecity of one hundred thousand 
prick per day. Please hurry forward the new machine. 


Yours very truly, 


PP. ed Brick Co. 
Lea 


Vitrified 





«Dictated) By - 












THE PENFIELD 








Tue PeEnFifup No. 10 AcGer Brick MACHINE. 


PAVING BRICK 


weet aD 








MACHINES 


Are Modern Machines built for Modern 
ei a 








use, by Modern Brick Makers. 

There is nothing old style or antiqua- 
ted about them, but they are strictly 
first-class in every respect. 

You run norisk in purchasing them, 
for we place them on their merits and 
guarantee satisfaction. 

For Jr. Catalogue ‘‘K’’ and full par- 
ticulars, address 


J. W. PENFIELD & SON, 


WILLOUGHBY, OHIO, U.S. A. 

















Is No [ronger an Experiment. Burns Ail Hard——— 
This kiln is used by a majority of the largest STREET PAVING BRICK PLANTS in the 
country. It has no superior for FINE PRESSED OR FRONT BRICK. For further particulars 





Address W. A. EUDALY, 64 Johnston’s Buildings, Cineinnati, 0. 





